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(54) Title: FUSED POLYCYCLIC 2-AMINOPYRIMIDINE DERIVATIVES AS PROTEIN KINASE INHIBITORS 

(57) Abstract 

Fused polycyclic 2-aminopy- 
rimidines of formula (1) are described, 
wherein R 1 is a group -L J R 2 where L 1 
is a covalent bond or a linker atom or 
group and R 2 is a group -(Alk) m L 2 R 3 
where Alk is an optionally substituted 
aliphatic or heteroaliphatic chain, m is 
zero or the integer 1, L 2 is a covalent 
bond or a linker atom or group 
and R 3 is an optionally substituted 
cycloaliphatic or heterocycloaliphatic 
group provided that when m is zero 

L 2 is a covalent bond; Ar is an aryl or heteroaryl group; X is a carbon or nitrogen atom; Y is a carbon or nitrogen atom; Z is a linker 
group; A together with X and Y forms an optionally substituted monocyclic or bicyclic aromatic or heteroaromatic group; and the salts, 
solvates, hydrates and N-oxides thereof. TTie compounds are potent and selective inhibitors of protein kinases, especially src-family 
protein kinases and are of use in the prophylaxis and treatment of immune diseases, hyperproliferative disorders and other diseases in 
which inappropriate protein kinase action is believed to have a role. 
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FUSED POLYCYCLIC 2-AMINOPYRIMIDINE DERIVATIVES AS PROTEIN KINASE INHIBITORS 

This invention relates to a series of fused polycyclic 2-aminopyrimidines, 
5 to processes for their preparation, to pharmaceutical compositions 
containing them, and to their use in medicine. 

Protein kinases participate in the signalling events which control the 
activation, growth and differentiation of cells in response to extracellular 

10 mediators and to changes in the environment. In general, these kinases 
fall into two groups; those which preferentially phosphorylate serine and/or 
threonine residues and those which preferentially phosphorylate tyrosine 
residues [Hanks, S K, Hunter T, FASEB. J. 9, 576-596 (1995)]. The 
serine/threonine kinases include for example, protein kinase C isoforms 

15 [Newton A C, J. Biol. Chem. 270, 28495-28498 (1995)] and a group of 
cyclin-dependent kinases such as cdc2 [Pines J, Trends in Biochemical 
Sciences 1_8, 195-197(1995)]. The tyrosine kinases include membrane- 
spanning growth factor receptors such as the epidermal growth factor 
receptor [Iwashita S and Kobayashi M. Cellular Signalling 4, 123-132 

20 (1992)], and cytosolic non-receptor kinases such as ZAP-70 and csk 
kinases [Chan C et al Ann. Rev. Immunol. 12, 555-592 (1994)]. A 
particular group of non-receptor tyrosine kinases are a group known as the 
src family which includes p56 lck and p59 f y n [Kefelas P et al International 
Journal of Biochemistry and Cell Biology 27, 551-563 (1995)]. 

25 

Inappropriately high protein kinase activity has been implicated in many 
diseases resulting from abnormal cellular function. This might arise either 
directly or indirectly, for example by failure of the proper control 
mechanisms for the kinase, related for example to mutation, 
30 overexpression or inappropriate activation of the enzyme; or by over- or 
underproduction of cytokines or growth factors also participating in the 
transduction of signal upstream or downstream of the kinase. In all of 
these instances, selective inhibition of the action of the kinase might be 
expected to have a beneficial effect. 

35 
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We have now found a series of fused polycyclic 2-aminopyrimidine 
derivatives which are potent and selective inhibitors of protein kinases, 
especially src-family protein kinases. The compounds are thus of use in 
the prophylaxis and treatment of immune diseases, hyperproliferative 
5 disorders and other diseases in which inappropriate protein kinase action 
is believed to have a role. 



Thus according to one aspect of the invention, we provide a compound of 
formula (1): 

10 



R 1 -Ar 



\ 

NH 




Z " Y ^ (D 



wherein 

R 1 is a group -L 1 R 2 where L 1 is a covalent bond or a linker atom or group 
15 and R 2 is a group -(Alk) m L 2 R 3 where Alk is an optionally substituted 

aliphatic or heteroaliphatic chain, m is zero or the integer 1, L 2 is a 

covalent bond or a linker atom or group and R 3 is an optionally substituted 

cycloaliphatic or heterocycloaliphatic group provided that when m is zero 

L 2 is a covalent bond; 
20 Ar is an aryl or heteroaryl group; 

X is a carbon or nitrogen atom; 

Y is a carbon or nitrogen atom; 

Z is a linker group; 

A together with X and Y forms an optionally substituted monocyclic or 
25 bicyclic aromatic or heteroaromatic group; 

and the salts, solvates, hydrates and N-oxides thereof. 

When in the compounds of formula (1) L 1 and/or L 2 is present as a linker 
atom or group each may be the same or different and may be for example 
30 an -O- or -S- atom or a -C(O)-, -C(S)-, -S(O)-, -S(0) 2 -, -N(R*)- [where R* 
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is a hydrogen atom or a C-|. 6 alkyl, e.g. methyl or ethyl, group], -CON(R4)-, 
-OC(0)N(R4)-, -CSN(R4)-, -N(R4)CO-, -N(R4)C(0)0-, -N(R4)CS-, 
-SON(R4), -S0 2 N(R4), -N(R4)S0 2 -, -N(R4)CON(R4)-, -N(R4)CSN(R4)-, 
-N(R4)SON(R4)- or -N(R4)S0 2 N(R4) group. 

5 

In the compounds of formula (1), when the alkylene chain represented by 
Alk is present it may be an optionally substituted C1-10 aliphatic chain, for 
example an optionally substituted straight or branched chain C-|. 6 alkylene, 
e.g. Ci-3alkylene, C 2 -6alkenylene, e.g. C 2 . 4 alkenylene, or C^-ealkynylene, 
10 e.g. C 2 -4 alkynylene chain. Each of said chains may be optionally 
interrupted by one or two heteroatoms or heteroatom-containing groups 
represented by L 3 [where L 3 is an atom or group as just described for L 1 ], 
to form an optionally substituted Alk heteroaliphatic chain. 

15 Particular examples of aliphatic chains represented by Alk include 
optionally substituted -CH 2 -, -CH 2 CH 2 -, -(CH 2 ) 2 CH 2 -, -CH(CH 3 )CH 2 -, 
-(CH 2 ) 3 CH 2 -, -CH(CH 3 )CH 2 CH 2 -, -CH 2 CH(CH 3 )CH 2 -, -C(CH 3 ) 2 CH 2 - 
(CH 2 ) 4 CH 2 -, -(CH 2 ) 5 CH 2 -, -CHCH-, -CHCHCH 2 -, -CH 2 CHCH 2 - 
-CHCH(CH 2 ) 2 -, -CH 2 CHCHCH 2 -, -(CH 2 ) 2 CHCH 2 , -CC-, -CCCH 2 -, 

20 -CH 2 CC-, -CC(CH 2 ) 2 -, -CH 2 CCCH 2 -, or -(CH 2 ) 2 CC- groups. Where 
appropriate each of said groups may be optionally interrupted by one or 
two atoms and/or groups L 3 to form an optionally substituted 
heteroaliphatic chain. 

25 The optional substituents which may be present on these aliphatic and/or 
heteroaliphatic chains include one, two, three or more substituents 
selected from halogen atoms, e.g. fluorine, chlorine, bromine or iodine 
atoms, or hydroxyl, d-6 alkoxy, e.g. methoxy or ethoxy, thiol, C-|. 6 
alkylthio e.g. methylthio or ethylthio, -SC(NH)NH 2 , -CH 2 C(NH)NH 2 , amino 

30 or substituted amino groups. 

Substituted amino groups include for example groups of formulae -NR5R6 
where R 5 is an optionally substituted C-|. 6 alkyl, C 2 . 6 alkenyl or C 2 . 6 alkynyl 
group optionally interrupted by one or two heteroatoms or heteroatom- 
35 containing groups represented by L 3 (where L 3 is an atom or group as 
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4 

described above) and R 6 is a hydrogen atom or is a group as just defined 
forR 5 . 

When R 3 is present in compounds of formula (1) as an optionally 
5 substituted cycloaliphatic group it may be an optionally substituted C 3 . 10 
cycloaliphatic group. Particular examples include optionally substituted 
C3-iocycloalkyl, e.g. C3- 7 cycloalkyl or C 3 -i 0 cycloalkenyl e.g. C3-7 
cycloalkenyl groups. 

10 Heterocycloaliphatic groups represented by R 3 include the cycloaliphatic 
groups just described for R 3 but with each group additionally containing 
one, two, three or four heteroatoms or heteroatom-containing groups 
represented by L 4 , where L 4 is an atom or group as described above for 
U. 

15 

Particular examples of R 3 cycloaliphatic and heterocycloaliphatic groups 
include optionally substituted cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, 2-cyclobuten-1-yl, 2-cyclopenten-1 -yl, 3- 
cyclopenten-1 -yl, 2,4-cyclopentadien-1 -yl, 3,5,-cyclohexadien-1 -yl, 

20 pyrroline, e.g. 2- or 3-pyrrolinyl, pyrrolidinyl, dioxolanyl, e.g. 1 ,3-dioxolanyl, 
imidazolinyl, e.g. 2-imidazolinyl, imidazolidinyl, pyrazolinyl, e.g. 2- 
pyrazolinyl, pyrazolidinyl, pyranyl, e.g. 2- or 4-pyranyl, piperidinyl, 1,4- 
dioxanyl, morpholinyl, 1 ,4-dithianyl, thiomorpholinyl, piperazinyl, 
homopiperazinyl, 1 ,3,5-trithianyl, oxazinyl, e.g. 2H-1.3-, 6H-1,3-, 6H-1.2-, 

25 2H-1,2- or 4H-1.4- oxazinyl, 1 ,2,5-oxathiazinyl, isoxazinyl, e.g. o- or p- 
isoxazinyl, oxathiazinyl, e.g. 1,2,5 or 1 ,2,6-oxathiazinyl, or 1,3,5,2- 
oxadiazinyl groups. 

Optional substituents which may be present on R 3 cycloaliphatic and 
30 heterocycloaliphatic groups include those optional substituents described 
above for Alk when it is an aliphatic chain. The heterocycloaliphatic 
groups may be attached to the remainder of the molecule of formula (1) 
through any appropriate ring carbon or heteroatom. 

35 Aryl groups represented by the group Ar in compounds of formula (1) 
include for example mono- or bicyclic C6-12 optionally substituted aromatic 



WO 98/58926 



PCT/GB98/0179S 
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groups, for example optionally substituted phenyl, 1- or 2-naphthyl, or 
indenyl groups. 

Heteroaryl groups represented by Ar include for example C1-9 optionally 
5 substituted heteroaromatic groups containing for example one, two, three 
or four heteroatoms selected from oxygen, sulphur or nitrogen atoms. In 
general, the heteroaromatic groups may be for example monocyclic or 
bicyclic heteroaromatic groups. Monocyclic heteroaromatic groups 
include for example five- or six-membered heteroaromatic groups 
10 containing one, two, three or four heteroatoms selected from oxygen, 
sulphur or nitrogen atoms. Bicyclic heteroaromatic groups include for 
example nine- to thirteen-membered heteroaromatic groups containing 
one, two or more heteroatoms selected from oxygen, sulphur or nitrogen 
atoms. 

15 

The aryl or heteroaryl groups represented by Ar may be attached to the 
group R 1 and the -NH- group of the remainder of the molecule of formula 
(1) through any available ring carbon or heteroatom as appropriate. 

20 Particular examples of heteroaromatic groups represented by Ar include 
optionally substituted pyrrolyl, furyl, thienyl, imidazolyl, N-methylimidazolyl, 
N-ethyl-imidazolyl, oxazolyl, isoxazolyl, thiazoiyl, isothiazolyl, pyrazolyl, 
1,2,3-triazolyl, 1 ,2,4-triazolyl, 1 ,2,3-oxadiazolyl, 1 ,2,4-oxadiazolyl, 1,2,5- 
oxadiazolyl, 1 ,3,4-oxadiazolyI, 1 ,3,4-thiadiazole, pyridyl, pyrimidinyl, 

25 pyridazinyl, pyrazinyl, 1 ,3,5-triazinyl, 1 ,2,4-triazinyl, 1 ,2,3-triazinyl, 
benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, 
indolyl, isoindolyl, benzimidazolyl, imidazo[1 ,2-a]pyridyl, benzothiazolyl, 
benzoxazolyl, quinazolinyl, naphthyridinyl, pyrido[3,4-b]pyridyl, pyrido[3,2- 
b]pyridyl, pyrido[4,3-b]pyridyl, quinolinyl, isoquinolinyl, tetrazolyl, 5,6,7,8- 

30 tetrahydroquinolinyl and 5,6,7,8-tetrahydroisoquinolinyl. 

Optional substituents present on the aryl or heteroaryl groups represented 
by Ar include one, two, three or more groups, each represented by the 
group R 7 . The substituent R 7 may be selected from an atom or group R 8 
35 or -Alk 1 (R 8 ) n , where R 8 is a halogen atom, or an amino (-NH 2 ), substituted 
amino, nitro, cyano, hydroxyl (-OH), substituted hydroxyl, formyl, carboxyl 
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(-C0 2 H), esterified carboxyl, thiol (-SH), substituted thiol, -COR 9 [where 
R 9 is an -Alk 1 (R 8 ) n , aryl or heteroaryl group], -CSR 9 , -SO3H, -S0 2 R 9 
-SO2NH2, -SO2NHR 9 , S0 2 N[R 9 ] 2 , -CONH 2 , -CSNH 2 , -CONHR 9 , 
-CSNHR 9 , -CON[R 9 ] 2 , -CSN[R 9 ) 2 , -NHS0 2 H, -NHSO2R 9 , -N[S0 2 R 9 ] 2 , 
5 -NHS0 2 NH 2 , -NHS0 2 NHR 9 -NHS0 2 N[R 9 ] 2 , -NHCOR 9 , -NHCSR 9 
-NHC(0)OR 9 , aryl or heteroaryl group; Alk 1 is a straight or branched d- 
6alkylene, C 2 -6alkenylene or C 2 . 6 alkynylene chain, optionally interrupted 
by one, two or three -O- or -S- atoms or -S(0) p [where p is an integer 1 or 
2] or -N(R10). groups [where Rio j s a hydrogen atom or C-|. 6 alkyl, e.g. 
10 methyl or ethyl group]; and n is zero or an integer 1 , 2 or 3. 

When in the group -Alk 1 (R 8 ) n n is an integer 1, 2 or 3, it is to be 
understood that the substituent or substituents R 8 may be present on any 
suitable carbon atom in -Alk 1 . Where more than one R 8 substituent is 
15 present these may be the same or different and may be present on the 
same or different atom in -Alk 1 . Clearly, when n is zero and no substituent 
R 8 is present the alkylene, alkenylene or alkynylene chain represented by 
Alk 1 becomes an alkyl, alkenyl or alkynyl group. 

20 When R 8 is a substituted amino group it may be for example a group 
-NHR 9 [where R 9 is as defined above] or a group -N[R 9 ] 2 wherein each R 9 
group is the same or different. 

When R 8 is a halogen atom it may be for example a fluorine, chlorine, 
25 bromine, or iodine atom. 

When R 8 is a substituted hydroxyl or substituted thiol group it may be for 
example -OR 9 , -SR 9 or -SC(NH 2 +)NH 2 group respectively. 

30 Esterified carboxyl groups represented by the group R 8 include groups of 
formula -C0 2 Alk 2 wherein Alk 2 is a straight or branched, optionally 
substituted d-salkyl group such as a methyl, ethyl, n-propyl, i-propyl, n- 
butyl, i-butyl, s-butyl or t-butyl group; a Ce-^aryld-salkyl group such as an 
optionally substituted benzyl, phenylethyl, phenylpropyl, 1-naphthylmethyl 

35 or 2-naphthylmethyl group; a C 6 -i 2 aryl group such as an optionally 
substituted phenyl, 1-naphthyl or2-naphthyl group; a Ce-^aryioxyd-salkyl 
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group such as an optionally substituted phenyloxymethyl, phenyloxyethyl, 
1-naphthyloxymethyl, or 2-naphthyloxymethyl group; an optionally 
substituted C-i-salkanoyloxyC-i-ealkyl group, such as a pivaloyloxymethyl, 
propionyloxyethyl or propionyloxypropyl group; or a C 6 . 12 aroyloxyCi- 8 alkyl 
5 group such as an optionally substituted benzoyloxyethyl or benzoyl- 
oxypropyl group. Optional substituents present on the Alk 2 group include 
R 8 substituents described above. 

When Alk 1 is present in or as a substituent R 7 it may be for example a 
10 methylene, ethylene, n-propylene, i-propylene, n-butylene, i-butylene, s- 
butylene, t-butyiene, ethenylene, 2-propenylene, 2-butenylene, 3- 
butenylene, ethynylene, 2-propynylene, 2-butynylene or 3-butynylene 
chain, optionally interrupred by one, two, or three -O- or -S-, atoms or 
-S(O)-, -S(0) 2 - or -N(R10). groups. 

15 

Aryl or heteroaryl groups represented by the groups R 8 or R 9 include 
mono- or bicyclic optionally substituted C6-12 aromatic or C-|. 9 
heteroaromatic groups as described above for the group Ar. The aromatic 
and heteroaromatic groups may be attached to the remainder of the 
20 compound of formula (1) by any carbon or hetero e.g. nitrogen atom as 
appropriate. 

Particularly useful atoms or groups represented by R 7 include fluorine, 
chlorine, bromine or iodine atoms, or Ci-6alkyl, e.g. methyl or ethyl, C-i- 

25 6aikylamino, e.g. methylamino or ethylamino, Ci-6hydroxyalkyl, e.g. 
hydroxymethyl or hydroxyethyl, Ci-6alkylthiol e.g. methylthiol or ethylthiol, 
Ci. 6 alkoxy, e.g. methoxy or ethoxy, Cs-ycycloalkoxy, e.g. cyclopentyloxy, 
haloCi- 6 alkyl, e.g. trifluoromethyl, C-|-6alkylamino, e.g. methylamino or 
ethylamino, amino (-NH 2 ), aminoC-|. 6 alkyl, e.g. aminomethyl or aminoethyl, 

30 Ci- 6 dialkylamino, e.g. dimethylamino or diethylamino, imido, such as 
phthalimido or naphthalimido, e.g. 1 ,8-naphthalimido, 1 ,1 ,3-trioxobenzo- 
[djthiazolidino, nitro, cyano, hydroxyl (-OH), formyl [HC(O)-], 
carboxyl (-C0 2 H), -C0 2 Alk2 [where Alk 2 is as defined above], C-|. 6 
alkanoyl e.g. acetyl, thiol (-SH), thioC-|. 6 alkyl, e.g. thiomethyl or thioethyl, 

35 -SC(NH 2 +)NH 2 , sulphonyl (-SO3H), d . 6 alkylsulphonyl, e.g. methyl- 
sulphonyl, aminosulphonyl (-S0 2 NH 2 ), C-|- 6 alkylaminosulphonyl, e.g. 
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methylaminosulphonyl or ethylaminosulphonyl, Ci. 6 dialkylaminosulphonyl, 
e.g. dimethylaminosulphonyl or diethylaminosulphonyl, phenylamino- 
sulphonyl, carboxamido (-CONH 2 ), Ci- 6 alkylaminocarbonyl, e.g. methyl- 
aminocarbonyl or ethylaminocarbonyl, C-|. 6 dialkylaminocarbonyl, e.g. 
5 dimethylaminocarbonyl or diethylaminocarbonyl, sulphonylamino 
(-NHSO2H), Ci-6alkylsulphonylamino, e.g. methylsulphonylamino or ethyl- 
sulphonylamino, Ci- 6 dialkylsulphonylamino, e.g. dimethylsulphonylamino 
or diethylsulphonylamino, optionally substituted phenylsulphonylamino, e.g. 
2-, 3- or 4- substituted phenylsulphonylamino such as 2-nitrophenyl- 

10 sulphonylamino, aminosulphonylamino (-NHS0 2 NH 2 ), C-|. 6 alkylamino- 
sulphonylamino, e.g. methylaminosulphonylamino or ethylamino- 
sulphonylamino, Ci-6dialkylaminosulphonylamino, e.g. dimethylamino- 
sulphonylamino or diethylaminosulphonylamino, phenylaminosulphonyl- 
amino, Ci-6alkanoylamino, e.g. acetylamino, Ci-6alkanoylaminoCi. 6 alkyl, 

15 e.g. acetylaminomethyl, C-|-6alkoxycarbonylamino, e.g. methoxycarbonyl- 
amino, ethoxycarbonylamino or t-butoxycarbonylamino or optionally 
substituted benzyloxy groups. 

Where desired, two R 7 substituents may be linked together to form a cyclic 
20 group such as a cyclic ether, e.g. a C-|-6alkylenedioxy group such as 
methyienedioxy or ethylenedioxy. 



It will be appreciated that where two or more R 7 substituents are present, 
these need not necessarily be the same atoms and/or groups. 

25 

Linker groups represented by the group Z in compounds of formula (1) 
include groups of formula -(Alk3) r (L 5 ) s (L6) t (Alk 4 ) u - where Alk 3 and Alk 4 
which may be the same or different is each an optionally substituted 
straight or branched C-|. 6 alkylene, C 2 -6alkenylene or C 2 . 6 alkynylene 

30 chain, optionally interrupted by one or more heteroatoms or heteroatom- 
containing groups, L 5 and L 6 is each an -O- or -S- atom or a -S(O)-, 
-S(0) 2 -, -N(R10)-, -C(O)-, -C(S)-, -C(NR10)-, -CON(R10)-, -CSN(R10)-, 
-N(R10)SO-, -N(R10)S0 2 -, -N(R10)S0 2 N(R10)-, -N(R10)SON(R1 0), or 
-N(R10)CON(R 1 0) group and r, s, t and u which may the the same or 

35 different is each zero or the integer 1 , provided that when one of r, s, t or u 
is zero at least one of the remainder is the integer 1 . It will be appreciated 
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that when an L 5 and L 6 atom or group are present, such atoms or groups 
are adjacent to one another and, for example form a group 
-N(R10)C(NR10)- or -OCON(R10)-. 

5 The heteroatoms which may interrupt the Alk 3 or Alk 4 chains include for 
example -O- or -S- atoms. Particular heteroatom-containing groups which 
may interrupt Alk 3 or Alk 4 include oxygen-, sulphur- or nitrogen-containing 
groups such as -S(O)-, -S(0) 2 , or -N(R 10 )- groups. 

10 Optional substituents which may be present on Alk 3 or Alk 4 chains include 
halogen atoms such as chlorine, fluorine, bromine or iodine atoms and Ci- 
3alkyl groups such as methyl or ethyl groups. 

Particular examples of linker groups Z include optionally substituted -CH 2 -, 
15 -(CH 2 )2-. or -(CH 2 )3- groups, especially -CH 2 -CH(CH 3 )-, -CH(CH 3 )CH 2 - t 
-CH 2 C(CH 3 ) 2 - or -C(CH 3 ) 2 CH 2 - groups, -CH 2 S-, -SCH 2 , -CH 2 0- or 
-OCH 2 - groups. 

When A together with X and Y in compounds of formula (1) forms an 
20 optionally substituted monocyclic or bicyclic aromatic group [i.e. when X 
and Y is each a carbon atom] the aromatic group may be an optionally 
substituted monocyclic or bicyclic C6-i 2 aromatic group such as an 
optionally substituted phenyl, 1- or 2- naphthyl or indenyl group. 

25 In compounds of formula (1) when A together with X and Y forms an 
optionally substituted monocyclic or bicyclic heteroaromatic group [i.e. X 
and Y is each a -carbon or nitrogen atom], the heteroaromatic group may 
be an optionally substituted monocyclic or bicyclic Ci-gheteroaromatic 
group containing for example one, two, three or four heteroatoms selected 

30 from oxygen, sulphur or nitrogen atoms. Monocyclic heteroaromatic 
groups include for example five- or six-membered heteroaromatic groups 
containing one, two, three or four heteroatoms selected from oxygen, 
sulphur or nitrogen atoms. Bicyclic heteroaromatic groups include for 
example nine- to thirteen-membered heteroaromatic groups containing 

35 one, two or more heteroatoms selected from oxygen, sulphur or nitrogen 
atoms. 
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Particular examples of heteroaromatic groups represented by A, X and Y 
together include optionally substituted pyrrolyl, furyl, thienyl, imidazolyl, N- 
methylimidazolyl, N-ethyl-imidazolyl, oxazolyl, isoxazolyl, thiazolyl, 
5 isothiazolyl, pyrazolyl, 1 ,2,3-triazolyl, 1 ,2,4-triazolyl, 1 ,2,3-oxadiazolyl, 
1 ,2,4-oxadiazolyl, 1 ,2,5-oxadiazolyl, 1 ,3,4-oxadiazolyl, 1 ,3,4-thiadiazole, 
pyridyi, pyrimidinyl, pyridazinyl, pyrazinyl, 1 ,3,5-triazinyl, 1 ,2,4-triazinyl, 
1,2,3-triazinyl, benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, 
isobenzothienyl, indolyl, isoindolyl, benzimidazolyl, imidazo[1,2-a]pyridyl, 
10 benzothiazolyl, benzoxazolyl, quinazolinyl, naphthyridinyl, pyrido[3,4- 
b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolinyl, isoquinolinyl, 
tetrazolyl, 5,6,7,8-tetrahydroquinolinyl and 5,6,7,8-tetrahydroisoquinolinyl. 

Optional substitutents which may be present on aromatic or heteroaromatic 

15 groups represented by A, X and Y together include one, two, three or more 
substituents selected from fluorine, chlorine, bromine or iodine atoms, or 
Ci-6alkyl, e.g. methyl or ethyl, Ci-6alkylamino, e.g. methylamino or 
ethylamino, C-|-6hydroxyalkyl, e.g. hydroxymethyl or hydroxyethyl, Ci- 
6alkylthiol e.g. methylthiol or ethylthiol, Ci-6alkoxy, e.g. methoxy or ethoxy, 

20 haloCi- 6 alkyl, e.g. trifluoromethyl, haloCi- 6 alkoxy, e.g. difluoromethoxy, d- 
6alkylamino, e.g. methylamino or ethylamino, amino (-NH 2 ), aminoCi- 
6alkyl, e.g. aminomethyl or aminoethyl, Ci -6dialkylamino, e.g. 
dimethylamino or diethylamino, aminoCi-6alkoxy, e.g. aminoethoxy, C-|. 
6alkylaminoC-|-6alkoxy, e .g. methylaminoethoxy, C1-6 dialkylaminoCi- 

25 6alkoxy, e.g. dimethylaminoethoxy, aminoCi-6alkoxy, e.g. aminoethoxy, 
C-|-6alkylaminoCi-6alkoxy, e.g. methylaminoethoxy, C-i-6 dialkylaminoCi- 
6alkoxy, e.g. dimethylaminoethoxy, phenyl, furyl, nitro, cyano, hydroxyl 
(-OH), formyl [HC(O)-], carboxyl (-C0 2 H), -C0 2 Alki [where Alk 1 is as 
defined above], C-i-e alkanoyl e.g. acetyl, thiol (-SH), thioCi- 6 alkyl, e.g. 

30 thiomethyl or thioethyl, -SC(NH 2 +)NH 2 , sulphonyl (-SO3H), Ci- 6 alkyl- 
sulphonyl, e.g. methylsulphonyl, aminosulphonyl (-S0 2 NH 2 ), Ci- 6 alkyl- 
aminosulphonyl, e.g. methylaminosulphonyl or ethylaminosulphonyl, C1-6 
dialkylaminosulphonyl, e.g. dimethylaminosulphonyl or diethylamino- 
sulphonyl, phenylaminosulphonyl, carboxamido (-CONH 2 ), Ci- 6 alkyl- 

35 aminocarbonyl, e.g. methylaminocarbonyl or ethylaminocarbonyl, C1-6 
dialkylaminocarbonyl, e.g. dimethylaminocarbonyl or diethylaminocarbonyl, 
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sulphonylamino (-NHS0 2 H), Ci- 6 alkylsulphonylamino, e.g. methyl- 
sulphonylamino or ethylsulphonylamino, C-|. 6 dialkylsulphonylamino, e.g. 
dimethylsulphonylamino or diethylsulphonylamino, optionally substituted 
phenylsulphonylamino, e.g. 2-, 3- or 4- substituted phenylsulphonylamino 
5 such as 2-nitrophenylsulphonylamino, aminosulphonylamino 

(-NHS0 2 NH 2 ), Ci- 6 alkylaminosulphonylamino, e.g. methylaminosulphonyl- 
amino or ethylaminosulphonylamino, C^sdialkyl-aminosulphonylamino, 
e.g. dimethyiaminosuiphonylamino or diethylaminosulphonylamino, 
phenylaminosulphonylamino, C-|- 6 alkanoylamino, e.g. acetylamino, Ci- 6 
10 alkanoylaminoCi-ealkyl, e.g. acetylaminomethyl, or C-|. 6 alkoxycarbonyl- 
amino, e.g. methoxycarbonylamino, ethoxycarbonylamino or t-butoxy- 
carbonylamino groups. 

Where desired, two of these substituents may be linked together to form a 
15 cyclic group such as a cyclic ether, e.g. a C-|. 6 alkylenedioxy group such as 
a methylenedioxy or ethylenedioxy group. 

The presence of certain substituents in the compounds of formula (1) may 
enable salts of the compounds to be formed. Suitable salts include 
20 pharmaceutical^ acceptable salts, for example acid addition salts derived 
from inorganic or organic acids, and salts derived from inorganic and 
organic bases. 

Acid addition salts include hydrochlorides, hydrobromides, hydroiodides, 
25 alkylsulphonates, e.g. methanesulphonates, ethanesulphonates, or 
isethionates, arylsulphonates, e.g. p-toluenesulphonates, besylates or 
napsylates, phosphates, sulphates, hydrogen sulphates, acetates, 
trifluoroacetates, propionates, citrates, maleates, fumarates, malonates, 
succinates, lactates, oxalates, tartrates and benzoates. 

30 

Salts derived from inorganic or organic bases include alkali metal salts 
such as sodium or potassium salts, alkaline earth metal salts such as 
magnesium or calcium salts, and organic amine salts such as morpholine, 
piperidine, dimethylamine or diethylamine salts. 

35 
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Particularly useful salts of compounds according to the invention include 
pharmaceutical!;/ acceptable salts, especially acid addition 
pharmaceutical^ acceptable salts. 

5 It will be appreciated that where compounds of formula (1) exist as 
geometrical isomers and/or enantiomers or diasteromers then the 
invention extends to all such isomers of the compounds of formula (1), and 
to mixtures thereof, including racemates. 

10 One particularly useful group of compounds according to the invention is 
that wherein Ar is an optionally substituted aromatic group. Particularly 
useful compounds of this type are those wherein Ar is an optionally 
substituted phenyl group. In compounds of this type Ar may be in 
particular a phenyl group or a phenyl group substituted by one or two R 7 

15 groups as defined herein. 

In another preference, A together with X and Y is preferably an optionally 
substituted phenyl group, the optional substituents being those previously 
generally and particularly described above in relation to aromatic or 
20 heteroaromatic groups represented by A, X and Y together. In one 
particular preference, A together with X and Y is preferably a phenyl or 
monosubstituted phenyl group in which the substituent is one of those just 
mentioned. Particularly useful substituents of these types include methoxy 
groups. 

25 

Z in compounds of formula (1) is preferably an optionally substituted 
-(CH 2 )2 group. Particular examples of groups of this type include 
-(CH 2 ) 2 -, -CH 2 CH(CH 3 )- or -CH 2 C(CH 3 )2- groups.. In general 
compounds of formula (1) in which Z is -CH 2 C(CH 3 ) 2 - are particularly 
30 useful. 

In general in compounds of formula (1), and in the above-mentioned 
preferences, the group R 1 is preferably a group -L 1 R 2 where L 1 is a 
covalent bond or an oxygen atom. R 2 in general is preferably an (Alk) m R 3 
35 group in which Alk, m and R3 are as defined for formula (1). In 
compounds of these types Alk when present is preferably a C-|. 6 alkylene 



WO 98/58926 



PCT/GB98/01795 



13 

chain, especially an ethylene chain. R3 is preferably present in R2 as a 
heterocycloaliphatic group of the type generally described above, and 
especially is an optionally substituted C3-7 cycloalkyl group containing one 
or two heteroatoms. Particularly important groups of these types include 
5 C 4 heterocycloalkyl groups, particularly optionally substituted pyrroiidinyl, 
morpholinyl or piperazinyl groups, especially where these are attached to 
the remainder of the molecule through their nitrogen atoms. Optionally 
substituted pyrroiidinyl or piperazinyl groups are especially useful. 

10 Particularly useful compounds according to the invention include: 

6,6-Dimethyl-9-methoxy-A/-[3-(2-pyrrolidinoethoxy)phenyl]benzo[h]-5,6- 
dihydroquinazoline-2-amine hydrochloride; 

6,6-Dimethyl-9-methoxy-A/-[4-(4-methylpiperazin-1-yl]-benzo[h]-5,6- 
dihydroquinazoline-2-amine; 
15 and the salts, solvates and hydrates thereof 

Compounds according to the invention are potent and selective inhibitors 
of protein kinases, especially those of the src family, as demonstrated by 
their inhibition of enzymes, such as p56 lck and p59 f y n . The ability of the 
20 compounds to act in this way may be simply determined by the tests 
described in the Examples hereinafter. 

The compounds according to the invention are thus of particular use in the 
prophylaxis and treatment of diseases in which inappropriate protein 

25 tyrosine kinase action plays a role, for example in autoimmune diseases 
such as rheumatoid arthritis, multiple sclerosis, and systemic lupus 
erythematosus, in transplant rejection, in graft v host disease, in 
hyperproliferative disorders such as tumours, psoriasis, in pannus 
formation in rheumatoid arthritis, restenosis following angioplasty and 

30 atherosclerosis, in osteoporosis and in diseases in which cells receive pro- 
inflammatory signals such as asthma, inflammatory bowel disease and 
pancreatitis. 

For the prophylaxis or treatment of disease the compounds according to 
35 the invention may be administered as pharmaceutical compositions, and 
according to a further aspect of the invention we provide a pharmaceutical 
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composition which comprises a compound of formula (1) together with one 
or more pharmaceutically acceptable carriers, excipients or diluents. 

Pharmaceutical compositions according to the invention may take a form 
5 suitable for oral, buccal, parenteral, nasal, topical or rectal administration, 
or a form suitable for administration by inhalation or insufflation. 

For oral administration, the pharmaceutical compositions may take the 
form of, for example, tablets, lozenges or capsules prepared by 

10 conventional means with pharmaceutically acceptable excipients such as 
binding agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose); fillers (e.g. lactose, microcrystalline 
cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium 

15 glycollate); or wetting agents (e.g. sodium lauryl sulphate). The tablets 
may be coated by methods well known in the art. Liquid preparations for 
oral administration may take the form of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for constitution 
with water or other suitable vehicle before use. Such liquid preparations 

20 may be prepared by conventional means with pharmaceutically acceptable 
additives such as suspending agents, emulsifying agents, non-aqueous 
vehicles and preservatives. The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 

25 Preparations for oral administration may be suitably formulated to give 
controlled release of the active compound. 

For buccal administration the compositions may take the form of tablets or 
lozenges formulated in conventional manner. 

30 

The compounds for formula (1) may be formulated for parenteral 
administration by injection e.g. by bolus injection or infusion. Formulations 
for injection may be presented in unit dosage form, e.g. in glass ampoule 
or multi dose containers, e.g. glass vials. The compositions for injection 
35 may take such forms as suspensions, solutions or emulsions in oily or 
aqueous vehicles, and may contain formulatory agents such as 
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suspending, stabilising, preserving and/or dispersing agents. 
Alternatively, the active ingredient may be in powder form for constitution 
with a suitable vehicle, e.g. sterile pyrogen-free water, before use. 

5 In addition to the formulations described above, the compounds of formula 
(1) may also be formulated as a depot preparation. Such long acting 
formulations may be administered by implantation or by intramuscular 
injection. 

10 For nasal administration or administration by inhalation, the compounds 
for use according to the present invention are conveniently delivered in the 
form of an aerosol spray presentation for pressurised packs or a nebuliser, 
with the use of suitable propellant, e.g. dichiorodifluoromethane, trichloro- 
fluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable 

1 5 gas or mixture of gases. 

The compositions may, if desired, be presented in a pack or dispenser 
device which may contain one or more unit dosage forms containing the 
active ingredient. The pack or dispensing device may be accompanied by 
20 instructions for administration. 

The quantity of a compound of the invention required for the prophylaxis or 
treatment of a particular condition will vary depending on the compound 
chosen, and the condition of the patient to be treated. In general, 

25 however, daily dosages may range from around 100ng/kg to 100mg/kg 
e.g. around 0.01mg/kgto 40mg/kg body weight for oral or buccal 
administration, from around 10ng/kgto 50mg/kg body weight for 
parenteral administration and around 0.05mg to around 1000mg e.g. 
around 0.5mg to around 1000mg for nasal administration or administration 

30 by inhalation or insufflation. 

The compounds of the invention may be prepared by a number of 
processes as generally described below and more specifically in the 
Examples hereinafter. In the following process description, the symbols 
35 R1, Ar, X, Y, Z and A when used in the formulae depicted are to be 
understood to represent those groups described above in relation to 
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formula (1) unless otherwise indicated. In the reactions described below, 
it may be necessary to protect reactive functional groups, for example 
hydroxy, amino, thio or carboxy groups, where these are desired in the 
final product, to avoid their unwanted participation in the reactions. 
5 Conventional protecting groups may be used in accordance with standard 
practice [see, for example, Green, T. W. in "Protective Groups in Organic 
Synthesis", John Wiley and Sons, 1991]. In some instances, deprotection 
may be the final step in the synthesis of a compound of formula (1) and 
the processes according to the invention described hereinafter are to be 
10 understood to extend to such removal of protecting groups. 

Thus according to a further aspect of the invention, a compound of formula 
(1) may be prepared by reaction of a guanidine of formula (2): 

NH 

// 

ArNHC^ 



15 



20 



NH 2 



(2) 



or a salt thereof 

with an enaminone of formula (3): 



H 

R 11 R 12 NC 




Z — Y v 



/ X "~"a 



(3) 



where R 1 "! and R 12 , which may be the same or different is each a C-|. 6 
alkyl group. 

The reaction may be performed in a solvent, for example a protic solvent 
25 such as an alcohol, e.g. ethanol, methoxyethanol or propanol, optionally in 
the presence of a base e.g. an alkali metal base, such as sodium 
hydroxide or potassium carbonate, at an elevated temperature, e.g. the 
reflux temperature. 
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Salts of the compounds of formula (2) include acid salts such as inorganic 
acid salts e.g. hydrochlorides or nitrates. 

Intermediate guanidines of formula (2) may be prepared by reaction of the 
5 corresponding amine R 1 ArNH 2 with cyanamide at an elevated 
temperature. The reaction may be performed in a solvent such as ethanol 
at an elevated temperature, e.g. up to the reflux temperature. Where it is 
desired to obtain a salt of a guanidine of formula (2), the reaction may be 
performed in the presence of a concentrated acid, e.g. hydrochloric or 
10 nitric acid. 

The amines R 1 ArNH2 are either known compounds or may be obtained by 
conventional procedures, for example by hydrogenation of the 
corresponding nitro derivatives using for example hydrogen in the 

15 presence of a metal catalyst in a suitable solvent, for example as more 
particularly described in the interconversion reactions discussed below. 
The derivatives R 1 ArN0 2 for this particular reaction are either known 
compounds or may be prepared from known nitro derivatives using for 
example alkylation and other standard substitution reactions as described 

20 in the interconversion reactions hereinafter. 

Intermediate enaminones of formula (3) are either known compounds or 
may be prepared by reaction of a ketone of formula (4): 

O 



with an acetal (R 11 )(R 12 )NCH(OCH 3 ) 2 at an elevated temperature. The 
starting materials for this reaction are either known compounds of may be 
prepared by methods analogous to those used for the preparation of the 
known compounds. 

In another process according to the invention, a compound of formula (1) 
wherein R 1 is a group -L 1 AlkR 3 where L 1 is a linker atom or group may be 
prepared by alkylation of an intermediate of formula (5): 




(4) 



25 
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L 1 - Ar 



\ 

NH 




(5) 



with a compound R 3 AlkL where L is a leaving atom or group. 

5 Particular leaving atoms or groups represented by L include for example 
halogen atoms, e.g. bromine, iodine or chlorine atoms, and sulphonyloxy 
groups, e.g. alkylsulphonyloxy groups, such as trifluoromethyl- 
sulphonyloxy, and arylsulphonyloxy groups, such as p-toluene- 
sulphonyloxy. 



The aikylation reaction may be carried out in the presence of a base, e.g. 
an inorganic base such as a carbonate, e.g. caesium or potassium 
carbonate, an alkoxide, e.g. potassium t-butoxide, or a hydride, e.g. 
sodium hydride, in a dipolar aprotic solvent such as an amide, e.g. a 
15 substituted amide such as a dimethyiformamide or an ether, e.g. a cyclic 
ether such as tetrahydrofuran, at around 0°C to around 100°C. 

Intermediates of formula (5) may be prepared by reaction of an amine 
L 1 ArNH 2 with a compound of formula (6): 



10 




X 



(6) 



where Hal is a halogen atom such as a chlorine atom. 



25 



The reaction may be performed at an elevated temperature, for example 
the reflux temperature, where necessary in the presence of a solvent, for 
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example a ketone such as acetone, an alcohol such as ethanol or 2- 
ethoxyethanol or an aromatic hydrocarbon such as toluene, optionally in 
the presence of a base, for example an organic amine such as 
triethyiamine or pyridine, or an acid, for example an inorganic acid such as 
5 hydrochloric acid. 



The intermediates of formula (6) may be prepared by heating the 
corresponding ketones of formula (7): 



o 




with a phosphorous oxyhalide in a solvent such as dimethylformamide at 
an elevated temperature such as the reflux temperature, 

15 Ketones of formula (7) may be obtained from the corresponding amines of 
formula (8): 

NH 2 




by reaction with a nitrite, e.g. sodium nitrite in an aqueous acidic solution 
20 followed by treatment with a base, for example an inorganic base such as 
sodium hydroxide. 

Amines of formula (8) may be prepared by reaction of an enaminone of 
formula (3) with guanidine or a salt thereof using the reaction conditions 
25 described above for the preparation of compounds of formula (1) from 
compounds of formula (3). 
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Intermediates of formulae R 3 AlkL and L 1 ArNH 2 for use in the above 
reactions are either known readily available compounds or may be 
prepared by methods analogous to those used for the preparation of the 
known compounds. 

5 

In a further process according to the invention a compound of formula (1) 
may be prepared by displacement of the halogen atom in a compound of 
formula (6) with a compound of formula R 1 ArNH 2 using the reagents and 
conditions described above for the preparation of intermediates of formula 

10 (5). The compounds of formula R 1 ArNH 2 are either known or may be 
obtained by conventional procedures, for example by hydrogenation of the 
corresponding nitro derivatives using for example hyrogen in the presence 
of a metal catalyst for example as more particularly described in the 
interconversion reactions and Examples described below. The nitro 

15 derivatives are etiher readily available or may be obtained by manipulation 
of known nitro derivatives using for example alkylation and other standard 
substitution reactions described below and in the Examples. 

In anot her example of a displacement reactiuon, a compound according 
20 to the invention in which R1 is a -L 1 AlkR 3 group and R 3 is a heterocyclic 
amino group attached to the remainder of the molecule through its 
nitrogen atom may be prepared by treating a coresponding compound in 
which R 1 is a -L 1 AlkL group [where L is a leaving atom or group as 
described previously], with an amine R 3a NH [where R 3a N is an optionally 
25 substituted heterocycloaliphatic group R 3 containing at least one nitrogen 
atom]. The reaction may be carried out in a solvent, for example an amide 
such as dimethylformamide, optionally in the presence of a base, for 
example an organic amine such as pyridine, at an elevated temperature 
such as the reflux temperature. The polycyclic starting material for use in 
30 this reaction may be obtained by utilising any of the methods described 
herein, for example by alkylation of an intermediate of formula (5) with a 
compound AlkL or a precursor thereto. 

Compounds of formula (1) may also be prepared by interconversion of 
35 other compounds of formula (1) and it is to be understood that the 
invention extends to such interconversion processes. Thus, for example, 
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standard substitution approaches employing for example alkylation, 
arylation, acylation, thioacylation, sulphonylation, formylation or coupling 
reactions may be used to add new substitutents to and/or extend existing 
substituents in compounds of formula (1). Alternatively existing 
5 substituents in compounds of formula (1) may be modified by for example 
oxidation, reduction or cleavage reactions to yield other compounds of 
formula (1). 

The following describes in general terms a number of approaches which 
10 can be employed to modify existing Ar and aromatic or heteroaromatic 
groups represented by groups X, Y and A together in compounds of 
formula (1). It will be appreciated that each of these reactions will only be 
possible where one or more appropriate functional groups exist in the 
compound of formula (1). 

15 

Thus, for example alkylation or arylation of a compound of formula (1), for 
example to introduce a group -Alk 1 (R 8 ) n or R 8 where R 8 is an aryl group 
may be achieved by reaction of the compound with a reagent (R 8 ) n Alk 1 L 
or R 8 L, where L is a leaving group as described above. The alkylation or 
20 arylation reaction may be carried out as described previously in relation to 
the alkylation of intermediates of formula (5). 

In another general example of an interconversion process, a compound of 
formula (1) may be acylated or thioacylated, for example to introduce a 

25 group -C(0)R9 or -C(S)R 9 . The reaction may be performed for example 
with an acyl or thioacyl halide or anhydride in the presence of a base, such 
as an organic amine e.g. triethylamine or pyridine in a solvent such as an 
aromatic or halogenated hydrocarbon, e.g. toluene, optionally in the 
presence of a catalyst, e.g. dimethylaminopyridine dichloromethane at for 

30 example ambient up to the reflux temperature, or by reaction with a 
thioester in an inert solvent such as tetrahydrofuran at a low temperature 
such as around 0°C. 



35 



Compounds of formula (1) may be prepared in another general 
interconversion reaction by sulphonylation, for example by reaction of the 
compound with a reagent R9S(0)L or R9SQ 2 L where L is a leaving group 
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as described above in the presence of a base, for example an inorganic 
base such as sodium hydride in a solvent such as an amide, e.g. a 
substituted amide such as dimethylformamide at for example ambient 
temperature. The reaction may in particular be performed with 
5 compounds of formula (1) in which Ar and/or X, Y and A together 
possesses a primary or secondary amino group. 

In further examples of interconversion reactions according to the invention 
compounds of formula (1) may be prepared from other compounds of 
10 formula (1) by modification of existing functional groups in the latter. 

Thus in one example, ester groups -C0 2 Alk 2 in compounds of formula (1) 
may be converted to the corresponding acid [-CO2H] by acid- or base- 
catalysed hydrolysis depending on the nature of the group Alk 2 . Acid- or 
15 base-catalysed hydrolysis may be achieved for example by treatment with 
an organic or inorganic acid, e.g. trifluoroacetic acid in an aqueous solvent 
or a mineral acid such as hydrochloric acid in a solvent such as dioxan or 
an alkali metal hydroxide, e.g. lithium hydroxide in an aqueous alcohol, 
e.g. aqueous methanol. 

20 

In a second example, -OR 9 [where R 9 represents an alkyl group such as 
methyl group] groups in compounds of formula (1) may be cleaved to the 
corresponding alcohol -OH by reaction with boron tribromide in a solvent 
such as a halogenated hydrocarbon, e.g. dichloromethane at a low 
25 temperature, e.g. around -78°C. 

In another example, alcohol -OH groups in compounds of formula (1) may 
be converted to a corresponding -OR 9 group by coupling with a reagent 
R 9 OH in a solvent such as tetrahydrofuran in the presence of a phosphine, 
30 e.g. triphenylphosphine and an activator such as diethyl-, diisopropyl-, or 
dimethylazodicarboxylate. 

Aminosulphonylamino [-NHS0 2 NH 2 ] groups in compounds of formula (1) 
may be obtained, in another example, by reaction of a corresponding 
35 amine [-NH 2 ] with sulphamide in the presence of an organic base such as 
pyridine at an elevated temperature, e.g. the reflux temperature. 
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In another example of an interconversion reaction, amine (-NH2) groups 
may be alkylated using a reductive alkylation process employing an 
aldehyde and a borohydride, for example sodium triacetoxyborohyride or 
5 sodium cyanoborohydride, in a solvent such as a halogenated 
hydrocarbon, e.g. dichloromethane, a ketone such as acetone, or an 
alcohol, e.g. ethanol, where necessary in the presence of an acid such as 
acetic acid at around ambient temperature. 

10 In a further example, amine [-NH 2 ] groups in compounds of formula (1) 
may be obtained by hydrolysis from a corresponding imide by reaction 
with hydrazine in a solvent such as an alcohol, e.g. ethanol at ambient 
temperature. 

15 In another example, a nitro [-NO2] group may be reduced to an amine [- 
NH2], for example by catalytic hydrogenation using for example hydrogen 
in the presence of a metal catalyst, for example palladium on a support 
such as carbon in a solvent such as an ether, e.g. tetrahydrofuran or an 
alcohol e.g. methanol, or by chemical reduction using for example a metal, 

20 e.g. tin or iron, in the presence of an acid such as hydrochloric acid. 

In a further example, amide [-CONHR 9 ] groups in compounds of formula 
(1) may be obtained by coupling a corresponding acid [-CO2H] or an 
active derivative thereof, e.g. an acid anhydride, ester, imide or halide, 

25 with an amine R 9 NH2- The reaction may also be used to obtain 
compounds of formula (1) in which R 1 is a -COR 3 group [where R 3 is an 
optionally substituted heterocycloaliphatic group containing at least one 
nitrogen atom connected to the group -CO-] by reaction of the 
corresponding acid in which R"t is -C0 2 H or an active derivative thereof 

30 and an amine R 3a NH as described above. The coupling reaction may be 
performed using standard conditions for reactions of this type. Thus for 
example the reaction may be carried out in a solvent, for example an inert 
organic solvent such as an amide, e.g. a substituted amide such as 
dimethylformamide, at a low temperature, e.g. -30°C to ambient 

35 temperature, optionally in the presence of a base, e.g. an organic base 
such as a cyclic amine, e.g. N-methylmorpholine, and where necessary in 
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the presence of a condensing agent, for example a diimide such as 1-(3- 
dimethylaminopropyl)-3-ethyicarbodiimide, advantageously in the 
presence of a catalyst such as a N-hydroxytriazole, e.g. 1- 
hydroxybenzotriazole. 

5 

Aromatic halogen substituents in compounds of the invention may be 
subjected to halogen-metai exchange with a base, for example a lithium 
base such as n-butyl or t-butyl lithium, optionally at a low temperature, e.g. 
around -78°C, in a solvent such as tetrahydrofuran and then quenched 
10 with an electrophile to introduce a desired substituent. Thus, for example, 
a formyl group may be introduced by using dimethylformamide as the 
electrophile; a thiomethyl group may be introduced by using 
dimethyldisulphide as the electrophile. 

15 In another example, sulphur atoms in compounds of the invention, for 
example when present in the linker group Z, may be oxidised to the 
corresponding sulphoxide using an oxidising agent such as a peroxy acid, 
e.g. 3-chloroperoxybenzoic acid, in an inert solvent such as a halogenated 
hydrocarbon, e.g. dichloromethane, at around ambient temperature. 

20 

In a still further example, compounds of the invention may be prepared by 
aromatisation of a corresponding hydroaromatic compound. Thus, for 
example, a compound of formula (1) wherein the linker group Z is 
a -CH2-CH2- chain may be treated with a hydrogen acceptor, for example 
25 a quinone such as 2,3-dichloro-5,6-dicyano-1 ,4-benzoquinone in a solvent 
such as an ether, e.g. a cyclic ether such as dioxane, at an elevated 
temperature, e.g. the reflux temperature, to yield a corresponding 
compound in which Z is a -CH=CH- chain. 

30 In a further example of an interconversion reaction, a compound of the 
invention containing a substituent R 7 in which R 7 is an aryl or heteroaryl 
group may be prepared by coupling a corresponding compound in which 
the R 7 substituent is a halogen atom such as a bromine atom, with a 
boronic acid Ar 1 B(OH)2 [in which Ar 1 is an aryl or heteroaryl group as 

35 defined above for Ar] in the presence of a complex metal catalyst. 
Suitable catalysts include heavy metal catalysts, for example palladium 
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catalysts such as tetrakis(triphenylphosphine) palladium. The reaction 
may be performed in an inert organic solvent, for example an ether such 
as dimethoxyethane, in the presence of a base, e.g. an alkali carbonate 
such as sodium carbonate, at an elevated temperature, e.g. the reflux 
5 temperature. 

N-oxides of compounds of formula (1) may be prepared for example by 
oxidation of the corresponding nitrogen base using an oxidising agent 
such as hydrogen peroxide in the presence of an acid such as acetic acid, 
10 at an elevated temperature, for example around 70°C to 80°C, or 
alternatively by reaction with a peracid such as peracetic acid in a solvent, 
e.g. dichloromethane, at ambient temperature. 

The following Examples illustrate the invention. 

15 

All temperatures are in °C. The following abbreviations are used: 
THF - tetrahydrofuran; DMF - dimethylformamide; 
DMSO - dimethylsulphoxide; HOBt - 1 -hydroxy-7-azabenzotriazole; 
EDC - 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride; 

20 

EXAMPLE 1 

9-Methoxv-N-r3-f2-Dvrrolidin-1-vlethoxy)Dhenvnbenzorh1-5.6-dihydro- 
quinazoline-2-amine 

To a solution of N-(3-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydro- 
25 quinazoline-2-amine (250mg, 0.78mmol) and 1-(2-chloroethyl)pyrrolidine 
hydrochloride (133mg, 0.78mmol) in DMF (10ml) under a nitrogen 
atmosphere was added caesium carbonate (562mg, 1.7mmol) and the 
resulting mixture heated at 100° for 18h. The reaction was concentrated 
under reduced pressure and the resulting residue taken up in ethyl acetate 
30 washed with water, dried (MgS0 4 ) and concentrated again. The resulting 
orange solid was subjected to column chromatography [SiC>2 - 10% 
methanol-dichloromethane] to give the title compound as a yellow solid 
(119mg) m.p. 130°. 6H (CDCI 3 ) 8.27 (1H, s), 7.89 (1H, d, J 2.8Hz), 7.62 
(1H, t, J 2.2Hz), 7.23 (1H, m), 7.16 (3H, m), 6.96 (1H, dd, J 8.3, 2.8Hz), 
35 6.59 (1 H, m), 4.21 (2H, t, J 5.9Hz), 3.91 (3H, s), 2.99 (2H, t, J 5.9Hz), 2.85 
(4H, m), 2.74 (4H, m) and 1 .85 (4H, m). 
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The N-(3-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydroquinazoline-2- 
amine used as starting material was prepared by heating a solution of 2- 
chloro-9-methoxybenzo[h]-5,6-dihydroquinazoline (0.3g, 1 .22mmol) and 3- 
aminophenol (0.15g, 1.34mmol) in ethoxyethanol (3ml) at 130° under a 
5 nitrogen atmosphere for 7h. The reaction was concentrated under 
reduced pressure and the residue was triturated with water and ethyl 
acetate to give the desired compound as a beige solid (256mg) m.p. 255° 
8H (d6 DMSO) 9.38 (1H, s), 9.21 (1H, s), 8.36 (1H, s), 7.78 (1H, d, J 
2.8Hz), 7.43 (1H, m), 7.23 (2H, m), 7.03 (2H, m), 6.35 (1H, d, J 7.5Hz), 

10 3.83 (3H, s) and 2.80 (4H, m). 

The 2-chloro-9-methoxybenzo[h]-5,6-dihydroquinazoline was prepared by 
heating 9-methoxybenzo[h]-5,6-dihydro-1 (H)-quinazolin-2-one (28.8g) in 
phosphorous oxychloride (250ml) and DMF(10ml) at reflux for 16h. The 
reaction was concentrated under reduced pressure and the black residue 

15 poured into ice-water (600g) and solid sodium bicarbonate added to pH 
7.5. The resulting solution was extracted with dichloro-methane (x3), and 
the organic phase was dried (MgS0 4 ) and concentrated under reduced 
pressure. The residue was subjected to column chromatorgaphy (silica- 
ethyl acetate) to give the desired compound as a yellow solid (26. 7g) m.p. 

20 138°. 

The quinazolin-2-one was prepared by suspending 9-methoxybenzo[h]- 
5,6-dihydroquinazoline-2-amine (30.0g, 132mmol) in water (400ml) and 
adding concentrated sulphuric acid (330ml) dropwise. Sodium nitrite 
(24.7g, 358mmol) in water (300ml) was then added dropwise with stirring 

25 and a yellow precipitate formed over 2h. The solid was collected and 
stirred in 2M aqueous sodium hydroxide for 0.5h, and the resulting solid 
was collected to give the desired compound as a buff solid (22. 3g) m.p. 
>300° (decomp). 5(d© DMSO) 8.58 (1H, s), 7.56 (1H, d, J 2.6Hz), 7.15 
(1H, d, J 8.2Hz), 6.87 (1H, d, J 8.2, 2.6Hz), 6.72 (1H, br s) and 2.85-2.78 

30 (4H, m). 

The 9-methoxybenzo[h]-5,6-dihydroquinazoline-2-amine was prepared by 
adding powdered sodium hydroxide (6.24g, 156mmol) to a solution of 
guanidine carbonate (14.05g, 78mmol) and 3,4-dihydro-2-dimethyl- 
aminomethylene-7-methoxy-1(2H)-naphthalenone (30.0g, 130mmol) in 
35 isopropanol (200ml). The resulting mixture was heated at reflux for 2h and 
on cooling the precipitate was collected and washed with water and diethyl 
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ether, to give the desired compound as a beige solid, (45. 6g) m.p. 188°. 
8H (CDCI 3 ) 8.14 (1H, s), 8.05 (1H, s), 7.18 (1H, dd, J 7.6, 1.3Hz), 7.12 
(1H, d, J 7.6Hz), 4.98 (2H, br s), 2.89-2.85 (2H, m), 2.78-2.73 (2H, m) and 
2.40 (3H, s). 

5 The 3,4-dihydro-2-dimethylaminomethyiene-7-methoxy-1 (2H)-naphthalen- 
one was obtained by heating a mixture of 7-methoxy-1-tetralone (5.0g, 
28.4mmol) and N,N-dimethylformamide diethylacetal (10ml, 58.3mmol) at 
110° for 3h. The reaction was allowed to cool to room temperature and 
excess reagent removed in vacuo to give a thick oil. This crude material 
10 was subjected to column chromatography (silica, 5% methanol in dichloro- 
methane) to give the desired compound as a yellow solid (1 .28g), m.p. 95° 
MS (ES+) 232 (MH+,100%). 

The following compounds of Examples 2-6 were prepared in a similar 
1 5 manner to the compound of Example 1 using the starting materials shown: 

EXAMPLE 2 

9-Methoxv-N-f3 -f2-morDholinoethoxy)phenyllbenzofh1-5.6-dihvdro- 
quinazoline-2-amine 

20 From N-(3-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydroquinazoline-2- 
amine (500mg, 1.56mmol), 4-(2-chloroethyl)morphoiine hydrochloride 
(320mg, 1.72mmol) and caesium carbonate (1 .1 g, 3.4mmol) to give the 
title compound as a yellow solid m.p. 1 56°. 5H (CDCI3) 8.27 (1 H, s), 7.88 
(1H, d, J 2.8Hz), 7.64 (1H, t, J. 2.2Hz), 7.18 (4H, m), 6.95 (1H, dd, J 8.27, 

25 2.8Hz), 6.58 (1 H, dd, J 8.0, 2.5Hz), 4.1 7 (2H, t, J 5.7Hz), 3.90 (3H, s), 3.73 
(4H, t, J 4.8Hz), 2.85 (6H, m) and 2.58 (4H, t, J 4.7Hz). 

EXAMPLE 3 

9-Methoxv-N-r4-(2-pvrrolid in-1-vlethoxv>phenyl1benzorh1-5.6-dihydro- 
30 auinazoline-2-amine 

From N-(4-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydroquinazoline-2- 
amine (500mg, 1.56mmol), 1 -(2-chloroethyl)pyrrolidine (260mg, 
1.56mmol) and caesium carbonate (1.1g, 3.4mmol) to give the title 
compound as a yellow solid (1 17mg), m.p. 140°. 8H (CDCI3) 8.22 (1 H, s), 
35 7.83 (1H, d, J 2.8Hz), 7.58 (2H, m), 7.15 (1H, d, J 8.3Hz), 6.93 (4H, m), 
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4.18 (2H, t, J 5.8Hz), 6.93 (4H, m), 4.18 (2H, t, J 5.8Hz), 3.89 (3H, s), 3.02 
(2H, t, J 5.7Hz), 2.81 (8H, m) and 1 .88 (4H, m). 

The N-(4-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydroquinazoline-2- 
amine used as starting material was prepared in a similar manner to the 
5 analogous compound of Example 1 , from 2-chloro-9-methoxybenzo[h]-5,6- 
dihydroquinazoline (300mg, 1 .22mmol) and 4-aminophenol (146mg, 
1 .34mmol) to give the desired material as a red-brown solid (333mg) m.p. 
270°. 5H (cje DMSO) 9.15 (1H, s), 8.97 (1H, s), 8.29 (1H, s), 7.71 (1H, d, J 
2.7Hz), 7.56 (2H, d, J 8.9Hz), 7.23 (1H, d, J 8.3Hz), 6.99 (1H, dd, J 8.3, 
10 2.8Hz), 6.71 (2H, d, J 8.8Hz), 3.81 (3H, s) and 2.76 (4H, m). 

EXAMPLE 4 

9-Methoxy-N -r4-(2-morpholinoethoxv^phenvnbenzorh1-5.6-dihydro- 
quinazoline-2-amine 

1 5 From N-(4-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydroquinazoline-2- 
amine (500mg, 1.56mmol), 4-(2-chloroethyl)morpholine (320mg, 
1.72mmol) and caesium carbonate (1.1g, 3.4mmol) to give the title 
compound as a yellow solid (1 1 2mg) m.p. 1 14°. 8H(d 6 DMSO) 9.27 (1 H, 
s), 8.32 (1H, s), 7.70 (3H, m), 7.24 (1H, d, J 8.3Hz), 7.00 (1H, m), 6.89 

20 (2H, d, J 9.0Hz), 4.05 (2H, t, J 5.8Hz), 3.82 (3H, s), 3.58 (4H, t, J 4.7Hz), 
3.27 (4H, s) and 2.76 (6H, m). 

EXAMPLE 5 

N-r4.5-Dimetho xy-3-(2-pyrrolidin-1-ylethoxy)phenvn-9-methoxy- 
25 benzofhl-5.6-dihvdroauinazoline-2-amine 

From N-(3,4-Dimethoxy-5-hydroxyphenyl)-9-methoxybenzo[h]-5,6- 
dihydroquinazoline-2-amine (111mg, 0.29mmol), 1-(2-chloroethyl)- 
pyrrolidine hydrochloride (75mg, 0.47mmol) and caesium carbonate 
(382mg, 1.17mmol) to give the title compound as a yellow solid (81 mg) 
30 m.p. 115-117°. 5H (CDCI 3 ) 8.26 (1H, s), 7.85 (1H, d, J 2.8Hz), 7.16 (1H, 
d, J 8.3Hz), 7.09 (1H, d, J 2.4Hz), 7.05 (1H, s), 6.99-6.92 (2H, m), 4.22 
(2H, t, J 6.2Hz), 3.90 (3H, s), 3.86 (3H, s), 3.83 (3H, s), 2.97 (2H, t, J 
6.1Hz), 2.90-2.78 (4H, m), 2.67 (4H, m) and 1 .80 (4H, m). 
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EXAMPLE 6 

N-r3-Chloro-5-methyl-4-r2-pvrroHdin-1-vlethoxv^phenvn-9-methoxy- 
benzorh1-5.6 -dihvdroquinazoline-2-amine dihydrochioride 

From N-(3-chloro-4-hydroxy-5-methylphenyl)-9-methoxybenzo[h]-5,6- 
5 dihydroquinazoline-2-amine (150mg, 0.37mmol), 1 -(2-chloroethyl) 
pyrrolidine hydrochloride (62mg, 0.37mmol) and caesium carbonate 
(238mg, 0.73mmol) to give the title compound as a dark yellow solid 
(181mg), m.p. >90° (decomp). 8H(d 6 DMSO) 11.08 (1H, br s), 9.72 (1H, 
s), 8.41 (1 H, s), 8.06 (1 H, d, J 2.4Hz), 7.73 (1 H, d, J 2.6Hz), 7.53 (1 H, d, J 
10 2.4Hz), 7.25 (1H, d, J 8.3Hz), 7.02 (1H, dd, J 8.3, 2.6Hz), 4.21-4.19 (2H, 
m), 3.85 (3H, s), 3.61-3.58 (4H, m), 3.15 (2H, m), 2.83-2.78 (4H, m), 2.49 
(3H, s) and 2.03 (4H, m). 

The quinazoiine-2-amine used as starting material was prepared in a 
similar manner to the analogous compound of Example 1 from 2-chloro-9- 

15 methoxybenzo[h]-5,6-dihydroquinazoline (0.5g, 2.0mmol) and 4-amino-2- 
chloro-6-methylphenol (0.32g, 2.0mmol) to give the desired product as a 
yellow powder (270mg) m.p. 264-266°. 5H(d 6 DMSO) 9.95 (1H, br s), 8.39 
(1H, s), 8.28 (1H, br s), 7.81 (1H, s), 7.70 (1H, d, J 2.5Hz), 7.32 (1H, s), 
7.27 (1H, d, J 8.3Hz), 7.06 (1H, dd, J 8.3, 2.5Hz), 3.83 (3H, s), 2.82-2.49 

20 (4H, m) and 2.21 (3H, s). 

EXAMPLE 7 

9-Methoxv-N-r4 -methoxy-3-f2-pvrrolidin-1-ylethoxv>Dhenyllbenzo[h]- 
5.6-dihydroquinazoline-2-amine 

25 To a suspension of sodium hydride (60% oil dispersion) (171mg, 
4.28mmol) in DMF under a nitrogen atmosphere at 0°, was added N-(3- 
hydroxy-4methoxyphenyl)-9-methoxybenzo[h]-5,6-dihydroquinazoline-2- 
amine (400mg, 1.07mmol) and the mixture stirred for 10 min. After this 
time 1-(2-chioroethyl)pyrrolidine (273mg, 1.60mmol) was added and the 

30 reaction temperature elevated to 100° for 5h. The reaction was 
concentrated in vacuo and the resulting residue taken up in ethyl acetate, 
washed with water, dried (MgS0 4 ) and again concentrated. The residue 
was subjected to column chromatography (silica gel - 10% methanol- 
dichloromethane) to afford the title compound as a yellow solid (82mg) 

35 m.p. 1 33°. 5H (CDCI 3 ) 8.23 (1 H, s), 7.89 (1 H, d, J 2.8Hz), 7.51 (1 H, d, J 
2.5Hz), 7.14 (2H, m), 7.00 (1H, s), 6.94 (1H, dd, J 8.3, 2.8Hz), 6.86 (1H, d, 
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J 8.7Hz), 4.31 (2H, t, J 5.9HZ), 3.87 (3H, s), 3.84 (3H, s), 3.14 (2H, t, J 
5.8Hz), 2.80 (8H, m) and 1.89 (4H, m). 

The quinazoline-2-amine used as starting material was prepared in a 
similar manner to the analogous compound of Example 1 , from 2-chloro-9- 
5 methoxybenzo[h]-5,6-dihydroquinazoline (1 .0g, 4.06mmol) and 5-amino-2- 
methoxyphenol (0.57g, 4.06 mmol) to give the desired product (954mg) as 
an orange solid, m.p. 251°. 8H(d6 DMSO) 10.02 (1H, br s), 8.36 (1H, s), 
7.72 (1H, d, J 2.8Hz), 7.27 (2H, m), 7.07 (2H, m), 6.91 (1H, d, J 8.7Hz), 
3.81 (3H, s), 3.75 (3H, s) and 2.82 (4H, m). 

10 

EXAMPLE 8 

9-Methoxv-N-r 3-methoxY-4-f2-Dyrrolidin-1-vlethoxv^phenvnbenzo[hl- 
5,6-dihydroquinazoline-2-amine 

From N-(4-hydroxy-3-methoxyphenyl)-9-methoxybenzo[h]-5,6-dihydro- 
15 quinazoline-2-amine (500mg, 1.29mmol), 1-(2-chloroethyl)pyrrolidine 
(331 mg, 1.95mmol) and sodium hydride (60% oil dispersion) (208mg, 
5.19mmol) in a similar manner to the compound of Example 7 to give the 
title compound as a yellow solid (273mg) m.p. 131°. 8H (CDCI 3 ) 8.24 (1H, 
s), 7.85 (1H, d, J 2.7Hz), 7.53 (1H, d, J 2.4Hz), 7.16 (1H, d, J 8.4Hz), 7.35 
20 (2H, m), 6.98 (2H, m), 4.22 (2H, t, J 6.1 Hz), 3.91 (3H, s), 3.87 (3H, s), 3.07 
(2H, t, J 6.1 Hz), 2.86 (8H, m) and 1 .89 (4H, m). 

The quinazoline-2-amine used as starting material was prepared in a 
similar manner to the analogous compound of Example 1 , from 2-chloro-9- 
methoxybenzo[h]-5,6-dihydroquinazoline (1.0g, 4.06mmoi) and 4-amino-2- 
25 methoxyphenol (565mg, 4.06mmol) to give the desired product (1 .01 g) as 
a dark yellow solid m.p. 258°. 8H(d 6 DMSO) 9.96 (1 H, br s), 8.34 (1 H, s), 
7.70 (1H, d, J 2.8Hz), 7.37 (1H, d, J 2.2Hz), 7.30 (1H, d, J 8.4Hz), 7.10 
(1H, dd, J 8.3, 2.8Hz), 7.04 (1H, dd, J 8.5, 2.4Hz), 6.78 (1H, d, J 8.5Hz), 
3.80 (3H, s), 3.77 (3H, s) and 2.82 (4H, m). 

30 

EXAMPLE 9 

N-r3.5-Dimethyl -4-r2-pyrroljdin-1-ylethoxv)Dhenvn-9-methoxy- 
benzofh1-5.6-dihydroquinazoiine-2-amine 

A solution of 2-chloro-9-methoxybenzo[h]-5,6-dihydroquinazoline (50mg, 
35 0.20mmol) and 1 -[2-(4-amino-2,6-dimethylphenoxy)ethyl]pyrrolidine 
(47mg, 0.20mmol) in ethoxyethanol (2ml) was treated with hydrogen 
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chloride (0.2ml of 1.0M HCI in diethyl ether, 0.20mmol). The resulting 
mixture was heated at reflux for 6h, then allowed to cool to room 
temperature. The mixture was partitioned between ethyl acetate and 
saturated aqueous sodium bicarbonate, the organic phase dried (MgSCU) 
5 and evaporated. The residue was subjected to column chromatography 
(3-6% methanol-dichloromethane) to afford the title comp ound as an off- 
white solid (37mg) m.p. 123-126°. 5H(d6 DMSO) 9.28 (1H, s), 8.36 (1H, 
s), 7.76 (1 H, d, J 2.8Hz), 7.51 (2H, s), 7.26 (1 H, d, J 8.3Hz), 7.01 (1 H, dd, 
J 8.3, 2.8Hz), 3.85 (3H, s), 3.82 (2H, m), 3.31-2.60 (1H, m), 2.23 (6H, s) 

10 and 1.73 (4H, m). 

1-[2-(4-amino-2,6-dimethylphenoxy)ethyl]pyrrolidine was prepared by 
treating a degassed stirring solution of 1 -[2-(2,6-dimethyl-4- 
nitrophenoxy)ethyl]pyrrolidine (824mg, 3.12mmol) in ethanol (8ml) with 
ammonium formate (590mg, 9.36mmol) and 10% palladium on charcoal 

15 (100mg) for 8h. The mixture was filtered through Celite® and evaporated. 
The residue was subjected to column chromatography (2-6% methanol- 
dichloromethane) to afford the desired product (489mg) as a pale yellow 
oil. 8H (CDCI3) 6.33 (2H, s), 3.84 (2H, t, J 6.3Hz), 3.38 (2H, br s), 2.90 
(2H, t, J 6.3Hz), 2.65 (4H, m), 2.20 (6H, s) and 1.83 (4H, m). MS (ES+) 

20 235 (MH+) 

1-[2-(2,6-dimethyl-4-nitrophenoxy)ethyl]pyrrolidine was prepared in a 
manner analogous to the alkylation described in Example 1, from 2,6- 
dimethyl-4-nitrophenol (1.0g, 5.98mmol), 1 -(2-chloroethyl)pyrrolidine 
hydrochloride (1.52g, 8.97mmol) and caesium carbonate (5.83g, 
25 17.94mmol) to give the desired product as a brown oil. 5H (CDCI3) 7.89 
(2H, s), 3.96 (2H, t, J 6.1 Hz), 2.93 (2H, t, J 6.1 Hz), 2.65 (4H, m), 2.35 (6H, 
s) and 1.83 (4H, m). MS (ES+) 265 (MH+). 

EXAMPLE 10 

30 N-r3,5-Dimethyl-4-r2-morDholinoethoxy)phenyn-9-methoxvbenzorh1- 
5,6-dihvdroquinazoline-2-amine. 

From N-(3,5-dimethyl-4-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydro- 
quinazoline-2-amine hydrochloride (244mg, 0.64mmol), 2-morpholino- 
ethylchloride hydrochloride (142mg, 0.76mmol) and caesium carbonate 
35 (832mg, 2.56mmol) in a similar manner to the compound of Eample 1 to 
give the title compound as an off-white solid (112mg), m.p. 135-137°. 5H 
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(CDCI3) 8.24 (1H, s), 7.86 (1H, d, J 2.8Hz), 7.36 (2H, s), 7.16 (1H, d, J 
8.3Hz), 6.95 (2H, m), 3.91 (3H, s), 3.89 (2H, m), 3.77 (4H, m), 2.78-2.88 
(6H, m), 2.59 (4H, m) and 2.31 (6H, s). 

The quinazoline-2-amine used as starting material was prepared in a 
5 similar manner to the analogous compound of Example 1 , from 2-chloro-9- 
methoxybenzo[h]-5,6-dihydroquinazoline (1.03g, 4.20mmo!) and 2,6- 
dimethyl-4-aminophenol (0.63g, 4.60mmol) to give the desired product 
(0.91 g) as a red brown solid, m.p. >250°. §H(d 6 DMSO) 10.14 (1H, br s), 
8.36 (1 H, s), 8.30-7.40 (2H, br s), 7.69 (1 H, s), 7.31 (1 H, d, J 8.5Hz), 7.24 
10 (2H, s), 7.11 (1H, brs), 3.82 (3H, s), 2.86-2.79 (4H, m) and 2.19 (6H, s). 

EXAMPLE 11 

N-r3,5-Dimethoxv-4-r2-pyrrolidin-1-vlethoxy^phenvn-9-methoxy- 
benzorhy5.6-dihydroquinazolin-2-amine hydrochloride 

15 In a manner similar to Example 9, from 2-chloro-9-methoxybenzo[h]-5,6- 
dihydroquinazoline (200mg, 0.75mmol) and 1-[2-(4-amino-2,6-dimethoxy- 
phenoxy)ethyl]pyrrolidine (185mg, 0.75mmol) and to give the title 
compond as a yellow solid (54mg). m.p. 206-208°. 6H (CDCI3) 8.26 (1H, 
s), 7.85 (1H, d, J 2.7Hz), 7.70-7.15 (2H, m), 7.04 (2H, s), 6.93 (1H, dd, J 

20 8.3, 2.7Hz), 4.27 (2H, t, J 4.9Hz), 3.89 (6H, s), 3.85 (3H, s), 3.27 (6H, m), 
2.87-2.80 (4H, m) and 2.04 (4H, m). 

The 1-[2-(4-amino-2,6-dimethoxyphenoxy)ethyl]pyrrolidine used as 
starting material was prepared by treating a solution of 1-[2-(4-nitro-2,6- 
dimethoxyphenoxy)ethyl]pyrrolidine (230mg, 0.78mmol) in ethanol (5ml) 
25 with ammonium formate (196mg, 3.1mmol) and 10% palladium on 
charcoal for 7h. The reaction was filtered through Celite® and 
concentrated under reduced pressure. The residue was triturated with 
ether and hexane to give the desired product as an off-white solid (225mg) 
m.p. 59-61°. 

30 1-[2-(4-nitro-2,6-dimethoxyphenoxy)ethyl]pyrrolidine was prepared from 4- 
nitro-2,6-dimethoxyphenol [R F Collins and M Davis, J. Chem. Soc. 1863, 
(1961)] (0.4g, 2.39mmol), 1-(2-chloroethyl)pyrrolidine (612mg, 0.36mmol) 
and caesium carbonate (2.3g, 0.72mmol) to give the desired product as a 
brown oil (232mg). MS (ES+) 297 (MH+). 
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EXAMPLE 12 

N-r3.5-Dimeth oxv-4-r2-morpholinoethoxv)phenvn-9-methQxy- 
benzorhl-5.6-dihvdroquinazoline-2-amine 

To a solution of morpholine (0.05ml, 0.52mmol) and triethylamine (0.07ml, 
5 0.52mmol) in DMF (5ml) at room temperature was added N-{3,5- 
dimethoxy-4-[2-(4-toluenesulphonyl)oxyethoxy]phenyl}-9-methoxy- 
benzo[h]-5,6-dihydroquinazoline-2-amine (275mg, 0.48mmol) and the 
reaction temperature was then elevated to 60° for 12h. The reaction was 
concentrated under reduced pressure and the residue columned (silica 

10 gel, 5% methanol-dichloromethane) to give the title compound as a yellow 
solid (51 mg) m.p. 100-102°. SH (CDCI3) 8.26 (1H, s), 7.86 (1H, d, J 
2.7Hz), 7.17 (1H, d, J 8.4Hz), 7.05 (2H, s), 6.94 (1H, dd, J 8.3, 2.8Hz), 
4.08 (2H, t, J 5.8Hz), 3.88 (6H, s), 3.86 (3H, s), 3.76 (4H, t, J 4.7Hz), 2.89- 
2.80 (4H, m), 2.78 (2H, t, J 5.9Hz) and 2.76 (4H, m). 

15 The N-{3,5-dimethoxy-4-[2-(4-toluenesulphonyl)oxyethoxy]phenyl}-9- 
methoxybenxo[h]-5,6-dihydroquinazoline-2-amine used as starting material 
was prepared by treating a solution of N-[3,5-dimethoxy-4-(2-hydroxy- 
ethoxy)phenyl]-9-methoxybenzo[h]-5,6-dihydroquinazoline-2-amine (320mg 
0.76mmol) in dichloromethane (5ml) with 4-toluenesulphonyl chloride 

20 (158mg, 0.83mmol) at ambient temperature. The reaction was washed 
with saturated brine (2x50ml), the organic phase dried (MgS0 4 ) and 
concentrated under reduced pressure to give the desired product as a 
yellow solid (287mg). 5H (CDCI3) 8.27 (1H, s), 7.82 (1H, d, J 2.7Hz), 7.8 
(2H, d, J 9.0Hz), 7.30 (2H, d, J 9.0Hz), 7.18 (1H, d, J 8.4 Hz), 7.11 (1H, s), 

25 7.02 (2H, s), 6.96 (1H, dd, J 8.4, 2.7Hz), 4.32 (2H, t, J 5.0Hz), 4.18 (2H, t, 
J 4.9Hz), 3.89 (3H, s), 3.88 (6H, s), 2.95-2.79 (4H, m) and 2.41 (3H, s). 
The alcohol used as starting material was obtained from 2-(4-amino-2,6- 
dimethoxyphenoxy)ethanol (320mg, 1.5mmol) and 2-chioro-9-methoxy- 
benzo[h]-5,6-dihydroquinazoline (406mg, 1.65mmol) to give the desired 

30 compound as a yellow solid (331 mg). 6H (CDCI3) 8.27 (1 H, s), 7.85 (1 H, 
d, J 2.8Hz), 7.25 (1H, s), 7.17 (1H, d, J 8.3Hz), 7.07 (2H, s), 6.94 (1H, dd, 
J_8.3,2.8Hz), 4.13 (2H, t, J 4.3Hz), 3.90 (6H, s), 3.82 (3H, s), 3.73 (2H, m), 
3.54 (1H, br s), 2.89-2.78 (4H, m). 

The aniline used as starting material was obtained from 2-(4-nitro-2,6- 
35 dimethoxyphenoxy)ethanol (156mg, 0.64mmol), ammonium formate 
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(300mg, 4.8mml) and 10% palladium on carbon (40mg) to give the desired 
product as a pale pink solid (90mg) m.p. 80-82°. 

2-(4-Nitro-2,6-dimethoxyphenoxy)ethanol was obtained by the treatment of 
a solution of potassium 4-nitro-2,6-dimethylphenoxide (300mg, 1.27mmol) 
5 in DMF (5ml) with bromoethanol (0.2ml, 2.80mmol) at 130° for 36h. The 
reaction was concentrated in vacuo and the residue subjected to column 
chromatography [silica gel-ethyl acetate] to give the desired compound as 
a yellow solid (156mg) m.p. 98-100°. 

10 EXAMPLE 13 

N-r3.5-Dichlor o-4-r2-pyrrolidin-1-ylethoxv)phenvn-9-methoxvbenzo- 
rh1-5.6-dihydroquinazoline-2-amine 

From N-(3,5-dichloro-4-hydroxyphenyl)-9-methoxybenzo[h]-5,6-dihydro- 
quinazoline-2-amine (250mg, 0.64mmol), 1 -(2-chloroethyl)pyrrolidine 

15 hydrochloride (131mg, 0.77mmol) and caesium carbonate (8.34mg, 
2.56mmol) in a similar manner to the compound of Example 1 to give the 
title compound as an off-white solid (167mg), m.p. 131-133°. 8H (CDCI3) 
8.27 (1H, s), 7.84 (1H, d, J 2.7Hz), 7.78 (2H, s), 7.16 (1H, d, J 8.3Hz), 
7.12 (1H, s), 6.98 (1H, dd, J 8.3, 2.7Hz), 4.16 (2H, t, J 5.9Hz), 3.94 (3H, 

20 s), 3.03 (2H, t, J 5.9Hz), 2.90-2.77 (1 H, m) and 1 .87 (4H, m). 

The quinazoline-2-amine used as starting material was prepared from 2- 
chloro-9-methoxybenzo[h]-5,6-dihydroquinazoline (0.5g, 2.03mmol) and 
2,6-dichloro-4-aminophenol (0.4g, 2.23mmol) to give the desired product 
(7.87mg) as a brown powder m.p. 215-216°. 5H (d 6 DMSO) 9.74 (1H, s), 

25 8.42 (1H, s), 7.92 (2H, s), 7.73 (1H, d, J 2.7Hz), 7.27 (1H, d, J 8.3Hz), 
7.04 (1H, dd, J 8.3, 2.7Hz), 3.86 (3H, s) and 2.85-2.78 (4H, m). 

EXAMPLE 14 

N-r3.5-Dimeth yl-4-f2-morpholinoethoxv)Dhenvll-9-methoxvbenzofh]- 
30 6-thia-5.6-dihydroquinazoline-2-amine 

Powdered sodium hydroxide (92mg, 2.29mmol) was added to a solution of 
3,5-dimethyl-4-(2-morpholinoethoxy)phenylguanidinium dinitrate (400mg, 
1 .04mmol) and 3,4-dihydro-2-(dimethylaminomethylene)-7-methoxy-4- 
thia-1(2H)-naphthalenone (258mg, 1.04mmol) in propan-2-ol (5ml) and the 
35 mixture heated at reflux for 6h. On cooling to room temperature, the 
resultant precipitate was collected by filtration and washed with diethyl 
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ether to give the title compound as a beige solid (1 16mg) m.p. 127-129°. 
5H (CDCI 3 ) 8.27 (1 H, s), 7.91 (1 H, d, J 2.9Hz), 7.32 (2H, s), 7.26 (1 H, m), 
7.00 (1H, br s), 6.95 (1H, dd, J 8.5, 2.9Hz), 3.89 (5H, m), 3.83 (2H, s), 
3.77 (4H, m), 2.80 (2H, t, J 4.7Hz), 2.60 (4H, m) and 2.31 (6H, s). 
5 The guanidine starting material was prepared by heating a mixture of 4-[2- 
(4-amino-2,6-dimethylphenoxy)ethyi]morpholine (1.5g, 6.0mmol), 
cyanamide (403mg, 9.6mmol), dissolved in water (1ml) and concentrated 
nitric acid (0.79ml, 12.0mmol) in ethanol (7ml), at reflux for 3h. The 
reaction was concentrated under reduced pressure and the resulting 
10 residue triturated with methanol-diethyl ether at 0° to give the desired 
product as a grey-beige solid (2.0g), m.p. 145°. 5H(d6 DMSO) 10.00 (1h, 
brs), 9.41 (1H, brs), 7.26 (4H, br s), 6.93 (2H, s), 4.05-3.16 (12H, m) and 
2.26 (6H, s). 

The aniline used as starting material was obtained from 4-[2-(4-nitro-2,6- 
15 dimethylphenoxy)ethyl]morpholine (5.0g, 17.86mmol), ammonium formate 
(3.37g, 53.57mmol) and 10% palladium on carbon to give the desired 
product as an off-white solid (4.0g), m.p. 103-105°. 8H (CDCI3) 6.34 (2H, 
s), 3.82 (2H, t, J 5.9Hz), 3.75 (4H, m), 3.38 (2H, br s), 2.76 (2H, t, J 
5.9Hz), 2.57 (4H, m) and 2.19 (6H, s). 
20 The nitrobenzene starting material was prepared from 2,6-dimethyl-4- 
nitrophenol (4.0g, 23.95mmol), 4-(2-chloroethyl)morpholine hydrochloride 
(6.68g, 35.93mmol) and caesium carbonate (23.46g, 72mmol) to give the 
desired product as a beige solid (6.6g), m.p. 74-76°. 8H (CDCI3) 7.91 (2H, 
s), 3.95 (2H, t, J 5.7Hz), 3.74 (4H, m), 2.80 (2H, t, J 5.7Hz), 2.58 (4H, m) 
25 and 2.36 (6H, s). 

EXAMPLE 15 

N-r3.5-Dimethy l-4-(2-morpholinoethoxy)phenyn-9-methoxy-6.6- 
dimethvlbenzo rh1-5.6-dihydroquinazoline-2-amine 

30 From 3,5-dimethyl-4-(2-morpholinoethoxy)phenylguanidinium dinitrate 
(386mg, 1 .Ommol), 3,4-dihydro-4,4-dimethyl-2-(dimethylaminomethylene)- 
7-methoxy-1 (2H)-naphthalenone (259mg, 1. Ommol) and powdered sodium 
hydroxide (80g, 2. Ommol) in a similar manner to the compound of 
Example 14 to give the title compound as a yellow solid (87mg), 81-85°. 

35 8H (CDCI3) 8.22 (1 H, s), 7.91 (1 H, d, J 2.7Hz), 7.37 (2H, s), 7.33 (1 H, d, 
J 8.6Hz), 7.07 (1H, br s), 7.01 (1H, dd, J 8.5, 2.7Hz), 3.90 (3H, s), 3.89 



WO 98/58926 



PCT/GB98/01795 



(2H, m), 3.77 (4H, t, J 4.4Hz), 2.79 (2H, t, J 5.7Hz), 2.69 (2H, s), 2.60 (4H, 
m), 2.31 (6H, s) and 1.28 (6H, s). 

The 3,4-dihydro-4,4-dimethyl-2-dimethylaminomethylene-7-methoxy-1(2H) 
naphthalenone was prepared from 4,4-dimethyl-7-methoxy-1-tetralone 
5 [2.3g; H. Hart et al J. Chem. Soc. 85, 3260, (1963)] and N, N- 
dimethylformamide diethylacetal (6ml) in a method analogous to that used 
in Example 1, to give the desired product as a yellow solid (2.26g) m.p. 
108-1 10°. MS (ES + ) 260 (MH+ 100%). 

10 EXAMPLE 16 

6,6-Dimethvl-9-methoxv-yy-r3-r2-pyrrolidinoethoxv)phenynbenzofhl- 
5.6-dihydroguinazoline-2-amine hydrochloride 

To a solution of 6,6-dimethyl-/V-[3-(2-hydroxyethoxy)phenyl]-9-methoxy- 
benzo[h]-5,6-dihydroquinazoline-2-amine (930mg, 2.38mmol) in dry 

15 pyridine (20ml) was added 4-toluenesulphonyl chloride (1.81g, 9.51 mmol) 
and the reaction was stirred at ambient temperature for 3h. The mixture 
was poured into water (100ml) and ethyl acetate (100ml) and acidified with 
hydrochloric acid (2M). The layers were separated, the organic phase 
was washed with hydrochloric acid (2M), water and saturated aqueous 

20 NaHC0 3 and dried (MgSCU). The solvent was removed under reduced 
pressure to give an off-white solid of which 366mg was dissolved in dry 
DMF (8ml). To this solution, pyrrolidine (0.55ml, 6.70mmol) was added 
and the resulting mixture was heated at 60° for 18h. On cooling, the 
reaction was concentrated under reduced pressure and the residue 

25 partitioned between dichloromethane and aqueous Na2CC>3. The organic 
phase was washed with brine, dried (MgS0 4 ) and concentrated under 
reduced pressure. The residue was purified by column chromatorgraphy 
(silica-gel; 8% methanol-dichloromethane). The purified material was 
dissolved in THF and treated with 1 .0M hydrogen chloride in diethyl ether 

30 (4ml). The resulting solid was collected to give the title compound 
(251 mg) as a yellow solid m.p. 169-173° 8H (d^ DMSO) 10.82 (1H, br s), 
9.71 (1H, s), 8.40 (1H, s), 7.81 (1H, d, J 2.9Hz), 7.70 (1H, t, J 2.24Hz), 
7.44 (1 H, d, J 8.6Hz), 7.41 (1 H, m), 7.25 (1 H, t, J 8.2Hz), 7.1 1 (1 H, dd, J 
8.6, 2.9Hz), 6.62 (1 H, dd, J 8.0, 2.0Hz), 4.37 (2H, t, J 4.8Hz), 3.85 (3H, s), 

35 3.58 (4H, m), 3.1 3 (2H, m), 2.72 (2H, s), 2.09-1 .82 (4H, m) and 1 .24 (6H 
s). 
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The quinazoline-2-amine used as starting material in the above process 
was prepared by treating a solution of 6,6-dimethyl-N-(3-hydroxyphenyl)-9- 
methoxybenzo[h]-5,6-dihydroquinazoline-2-amine hydrochloride (1 .32g, 
3.44mmol) in dry DMF (25ml) with K 2 C0 3 (1.90g) and ethylene carbonate 
5 (450mg) at 100° for 18h. After this time the solvent was removed under 
reduced pressure and the residue partitioned between CH2CI2 (100ml) 
and H 2 0 (80ml). The aqueous layer was reextracted with CH 2 CI 2 (2 x 
50ml) and the combined CH 2 CI 2 extracts washed with H 2 0 (2 x 80ml), 
brine (80ml), dried (MgS0 4 ) and concentrated under reduced pressure. 

10 Chromatography on silica (40-60% ethyl acetate in hexane) gave the title 
compound as a light yellow solid (1.1 5g) m.p. 130-1 31 °. 5H (CDCI3) 8.25 
(1 H, s, 7.95 (1 H, d, J 2.9HZ), 7.81 (1 H, t, J 2.3Hz), 7.34 (1 H, d, J 8.5Hz), 
7.23 (1H, t, J 8.1Hz), 7.19 (1H, brs), 7.06 (1H, ddd, J 8.1, 2.1 and 0.9Hz), 
7.01 (1H, dd, J 8.6, 2.9Hz), 6.59 (1H, ddd, J 8.2, 2.5 and 0.9Hz), 4.18 (2H, 

15 t, J 4.3Hz), 4.00 (2H, m), 3.91 (3H, s), 2.71 (2H, s), 2,21 (1H, br s, OH) 
and 1.29 (6H, s). 

The phenol used as starting material was prepared from 3-aminophenol 
(797mg, 7.3mmol) and 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6- 
dihydroquinazoline (2.0g, 7.3mmol) in a manner analogous to the 
20 corresponding material of Example 1 to give the desired material (1 .65g) 
as a yellow solid m.p. 217-223°. 

2-Chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline was 
prepared in a similar manner to the analogous starting material of 
Example 1, from 6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydro-1 (H)- 
25 quinazolin-2-one and phosphorous oxychloride as a yellow solid m.p. 
138°. 

6,6-Methyl-9-methoxybenzo[h]-5,6-dihydro-1(H)-quinazolin-2-one was 
prepared as a buff solid m.p. >300° (decomp). 8H (d^DMSC-) 8.58 (1 H, s), 
7.56 (1H, d, J 2.6Hz), 7.15 (1H, d, J 8.2Hz), 6.87 (1H, dd, J 8.2, 2.6Hz), 
30 6.72 (1H, brs) and 2.85 (4H, m). 

6,6-Dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline-2-amine was 
prepared as a beige solid m.p. 188°.8H (CDCI3) 8.14 (1H, s), 8.05 (1H, s), 
7.18 (1H, dd, J 7.6, 1.3Hz), 7.12 (1H, d, J 7.6Hz), 4.98 (2H, br s), 2.89- 
2.85 (2H, m), 2.78-2.73 (2H, m) and 2. 40 (3H, s). 
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The following compounds of Examples 17 and 18 were prepared in a 
similar manner to the compound of Example 16: 
EXAMPLE 17 

yV-fa-S-Dichloro -^ra-^-methvlDiDerazin-l-vnethoxvlphenyll -B^- 
5 dimethvl-9-methoxybenzorhl-5.6-dihvdroauinazoline-2-amine 
hydrochloride 

From A/-[3,5-dichloro-4-(2-hydroxyethoxy)phenyl]-6,6-dimethy!-9-methoxy- 
benzo[h]-5,6-dihydroquinazoline-2-amine (700mg, 1.52mmol), 4- 
toluenesulphonyl chloride (584mg, 3.04mmol) and 1 -methylpiperazine 

10 (780mg, 7.82mmol) to give the title compound (430mg) as an off-white 
solid m.p. 136-138°. 5H (CDCI 3 ) (d© DMSO) 10.40 (1H, br s), 9.88 (1H, 
s), 8.44 (1 H, s), 8.08 (2H, s), 7.79 (1 H, d, J 2.8Hz), 7.43 (1 H, d, J 8.6Hz), 
7.09 (1H, dd, J 8.6, 2.8Hz), 4.10 (2H, m), 3.88 (3H, s), 3.39-2.60 (12H, m), 
2.50 (3H, s) and 1.23 (6H, s). 

1 5 A/-[3,5-Dichloro-4-(2-hydroxyethoxy)phenyl]-6,6-dimethyl-9- 

methoxybenzo[h]-5,6-dihydroquinazoline-2-amine was prepared from 
A/(3,5-dichloro-4-hydroxyphenyl)-6,6-dimethyl-9-methoxybenzo[h]-5,6- 
dihydroquinazoline-2-amine (1.50g, 5.97mmol) ethylene carbonate 
(450mg) and potassium carbonate (1.82g, 13.2mmol), as for the 

20 analogous starting material of Example 16, to give a pale grey solid 
(800mg) m.p. 134-137°. 5H (d« DMSO) 9.84 (1H, s), 8.42 (1H, s), 8.03 
(2H, s), 7.08 (1H, dd, J 8.6, 2.8Hz), 4.84 (1H, t, J 5.7Hz), 3.96 (2H, t, J 
5.3Hz), 3.87 (3H, s), 3.74 (2H, dt, J 5.7, 5.3Hz), 2.72 (2H, s) and 1 .23 (6H, 
s). 

25 A/-(3,5-Dichloro-4-hydroxyphenyl)-6,6-dimethyl-9-methoxybenzo[h]-5,6- 

dihydroquinazoline-2-amine was prepared from 2-chloro-6,6-dimethyl-9- 
methoxybenzo[h]-5,6-dihydroquinazoline (2.0g, 7.28mmol) and 2,6- 
dichloro-4-aminophenol (1.43g, 8.01 mmol) as a yellow-brown solid (2.59g) 
m.p. >250°. 5H (d© DMSO) 9.83 (1 H, s), 9.0 (2H, br s), 8.39 (1 H, s), 7.91 

30 (2H, s), 7.76 (1H, d, J 2.9Hz), 7.42 (1H, d, J 8.6Hz), 7.09 (1H, dd, J 8.6, 
2.9Hz), 3.86 (3H, s), 2.71 (2H, s) and 1.22 (6H, s). 
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EXAMPLE 18 

6,6-Dimethvl-9-methoxy-A/-r3-f2-pvrrodin-1-ylethvnDhenyl1benzorh1- 
5.6-dihydroquinazoiine-2-amine dihydrochloride 

From 6,6-dimethyl-A/-[3-(2-hydroxyethyl)phenyl]-9-methoxybenzo[h]-5,6- 
5 dihydroquinazoline-2-amine (1.7g, 4.5mmol), 4-toluenesulphonyl chloride 
(3.5g, 18.1mmol) and pyrrolidine (2.1ml, 25.6mmol) to give the title 
compound (103mg) as a yellow solid m.p. 248-250°. 8H (d 6 DMSO) 11.1 
(1 H, br s), 9.86 (1 H, s), 8.40 (1 H, s), 7.77 (1 H, d, J 2.8Hz), 7.68 (2H, m), 
7.43 (1 H, d, J 8.6Hz), 7.29 (1 H, t, J 7.7Hz), 7.1 1 (1 H, dd, J 8.6, 2.9Hz), 

10 6.92 (1H, d, J 7.6Hz), 3.83 (3H, s), 3.53 (2H, m), 3.34 (2H, m), 3.02 (4H, 
m), 2.71 (2H, s), 1 .97 (4H, m) and 1 .23 (6H, s). 
6,6-Dimethyl-A/-[3-(2-hydroxyethyl)phenyl]-9-methoxybenzo[h]-5,6- 
dihydroquinazoline-2-amine was prepared from 2-chloro-6,6-dimethyl-9- 
methoxybenzo[h]-5,6-dihydroquinazoline (2.0g, 7.2mmol) and 3- 

15 aminophenethyl alcohol (986mg, 7.2mmol) to give a yellow solid m.p. 
202°. 5H (CDCI 3 ) 10.71 (1H, br s), 8.09 (1H, s), 7.90 (1H, s), 7.63 (1H, 
s), 7.59 (1H, d, J 8.1Hz), 7.40 (1H, d, J 8.7Hz), 7.32 (1H, t, J 7.9Hz), 7.16 
(1H, dd, J 8.6, 2.8Hz), 7.09 (1H, d, J 7.7Hz), 3.92 (5H, m), 2.91 (2H, t, J 
6.5Hz), 2.76 (2H, s) and 1.31 (6H, s). 

20 

EXAMPLE 19 

/V-fr4.5-Dimethoxy-3-r2-pvrrolidin-1-vlethoxv1phenyll-6.6- 
dimethylbenzofhl-5.6-dihvdroauinazoline-2-amine dihvrochloride salt 

From N-3,4-dimethoxy-5-hydroxyphenyl-6,6-dimethylbenzo[h]-5,6- 
25 dihydroquinazoline-2-amine (500mg, 1.45mmol), 1 -(2-chloroethyl) 
pyrrolidine hydrochloride (371 mg, 2.18mmol) and caesium carbonate 
(1 .9g, 5.8mmol) to give the title compound (18mg) as a yellow solid, m.p. 
>95°. 8H (CDCI3) 8.35 (1h, d, J 8.2Hz), 8.22 (1H, s), 7.42 (2H, m), 7.29 
(2H, m), 7.15 (1H, d, J 2.3Hz), 7.03 (1H, d, J 2.3Hz), 4.31 (2H, t, J 5.7Hz), 
30 3.89 (3H, s), 3.80 (3H, s), 3.14 (2H, t, J 5.7Hz), 2.91 (4H, m), 2.71 (2H, s), 
1.89 (4H, m) and 1.30 (6H, s). 

N-3,4-Dimethoxy-5-hydroxyphenyl-6,6-dimethylbenzo[h]-5,6- 
dihydroquinazoline-2-amine was prepared from 3,4-dimethoxy-5- 
hydroxyphenylguanidium nitrate (1.48g, 5.4mmol), 3,4-dihydro-4,4- 
35 dimethyl-2-dimethylaminomethylene-1 (2H)-naphthaienone (1 .24g, 
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5.4mmol) and sodium hydroxide (324mg, 8.1mmol) to give the desired 
compound (1 .2g) as a yellow solid m.p. 166°. 

EXAMPLE 20 

5 6.6-Dimeth vl-9-methoxv-/V-r3-^2-pvrrolidin-1-vlethoxy^-5- 

trifluoromethyl phenvnben2orh1-5.6-dihvdroauinazoline-2-aminP 
dihvdrochloride 

From 6,6-dimethyl-N-(3-hydroxy-5-trifluoromethylphenyl)-9-methoxybenzo 
[h]-5,6-dihydroquinazoline-2-amine (500mg, 1.2mmol), 1-(2-chloro- 

10 ethyl)pyrrolidine hydrochloride (210mg, 1.2mmol) and caesium carbonate 
(814mg, 2.5mmol) in a similar manner to the compound of Example 1 to 
give the title compound (33mg) as a buff solid m.p. 206-208°. 5H (d 6 
DMSO) 11.14 (1H, br s), 10.03 (1H, s), 8.45 (1H, s), 8.04 (1H, s), 7.78 
(2H, s), 7.43 (1H, d, J 8.7Hz), 7.10 (1H, d, J 8.7Hz), 6.91 (1H, s), 4.46 (2H, 

15 m), 3.84 (3H, s), 3.50 (4H, m), 3.11 (2H, m), 2.72 (2H, s), 2.01-1.90 (4H, 
m) and 1.23 (6H, s). 

6,6-Dimethyl-N-(3-hydroxy-5-trifluoromethylphenyl)-9-methoxybenzo[h]- 
5,6-dihydroquinazoline-2-amine was prepared from 2-chloro-6,6-dimethyl- 
9-methoxybenzo[h]-5,6-dihydroquinazoline (2.0g, 7.3mmol) and 3-amino- 
20 5-trifluoromethylphenol (1 .3g, 7.3mmol) to give a yellow solid (1 .99g) m.p. 
178°. 5H (d 6 DMSO) 9.91 (1H, s), 8.41 (1H, s), 7.81 (1 H, s), 7.77 (1 H, d, 
J 2.9Hz), 7.51 (1H, s), 7.41 (1H, d, J 8.6Hz), 7.08 (1H, dd, J 8.6, 2.9Hz), 
6.65 (1H, s), 5.79 (1H, brs), 3.82 (3H, s), 2.71 (2H, s) and 1.22 (6H, s). 

25 EXAMPLE 21 

6.6-Dimethyl-9-methoxy-A/-r4-yV-r2-pvrrolidin-1- 

vnethvlsulpho namidophenvnbenzo[h1-5.6-dihydroauinazoline-2- 
amine 

A suspension of 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6- 
30 dihydroquinazoline (0.81 g, 2.93mmol) and 4-amino-/V-[2-pyrrolidin-1- 
ylethyljbenzenesulphonamide (0.79g, 2.93mmol) was heated at 200° in 
ethylene glycol (20ml) containing 1 .0M hydrogen chloride in diethyl ether 
(2.93ml). The reaction was partitioned between ethyl acetate and water. 
The organic layer was washed with brine, dried (MgSC^) and evaporated 
35 under reduced pressure. The resulting residue was purified by column 
chromatography [silica gel; 10% methanol-dichloromethane] and 



WO 98/58926 



PCT/GB98/01795 



crystallised from ethanol to give the title compound (310mg) as a 
colourless solid m.p. 157°. 8H (CDCI 3 ) 8.31 (1H, s), 7.89 (3H, m), 7.84 
(2H, d, J 9.1 Hz), 7.46 (1 H, br s), 7.35 (1 H, d, J 8.6H2), 7.04 (1 H, dd, J 8.6, 
2.9Hz), 3.92 (3H, s), 3.01 (2H, m), 2.74 *2H, s), 2.53 (2H, m), 2.35 (4h! 
5 m), 1 .70 (4H, m) and 1 .30 (6H, s). 

The aniline used in the above process was prepared by treating a solution 
of 4-nitro-A/-[(2-pyrrolidin-1-yl)ethyl]benzenesulphonamide (1.54g, 5.15 
mmol) in ethanol (60ml) with tin (II) chloride at reflux temperature for 3h. 
On cooling 2M NaOH was added to the reaction to give pH 1 1 , and the 

10 resulting white precipitate was extracted with ethyl acetate. The organic 
washings were dried (MgS0 4 ) and concentrated under reduced pressure 
to give the desired product as a light brown oil. 8H (CDCI3) 7.58 (2H, d, J 
9.4Hz), 6.63 (2H, d, J 9.4Hz), 4.19 (2H, br s), 2.92 (2H, t, J. 6.7Hz), 2.47 
(2H, t, J 6.5Hz), 2.33 (4H, m) and 1 .66 (4H, m). 

15 The sulphonamide was prepared by treating a solution of 4- 
nitrobenzenesulphonyl chloride (2.0g, 9.0mmol) in dichloromethane (25ml) 
with 1-(2-aminoethyl)pyrrolidine (1.03g, 9.0mmol) and triethylamine 
(1.42ml, 10mmol) at room temperature for 12h. The reaction was washed 
with water, dried (MgS0 4 ) and concentrated under reduced pressure. The 

20 residue crystallised from ether to give the desired product as a beige solid 
(2.37g) m.p. 98°. 5H (CDCI3) 8.36 (2H, d, J 8.9Hz), 8.08 (2H, d.J 8.9Hz), 
3.16 (2H, t, J 5.6Hz), 2.76 (2H, t, J 5.6Hz), 2.65 (4H, m) and 1 .84 (4H, m). 

EXAMPLE 22 

25 6,6-Dimethvl-9-metho xv-/V-f3-pyrroiidin-1-vlcarbonylphenvnbenzo[h]- 
5.6-dihydroquinazoline-2-amine hydrochloride 

A solution of N-(3-carboxyphenyl)-6,6-dimethyl-9-methoxybenzo[h]-5,6- 
dihydroquinazoline-2-amine hydrochloride (1.0g, 2.43mmol) and 
pyrrolidine (190mg, 2.68mmol) in dry DMF (5ml) was treated with N- 

30 methylmorpholine (0.98g, 9.72mmol), EDC (0.51 g, 2.67mmol) and HOBt 
(0.36g, 2.67mmol) at ambient temperature for 12h. The reaction was 
partitioned between saturated aqueous NaHC0 3 and ethyl acetate. The 
organic phase was washed with 2MHCI (2 x 25ml), and brine (1 x 25ml), 
dried (MgS0 4 ) and concentrated under reduced pressure. The residue 

35 was crystallised form dichloromethane-hexane to give the title com pound 
(170mg) as a yellow solid m.p. 203-206°. 5H (d 6 DMSO) 9.80 (1H, s), 
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8.41 (1H, s), 8.20 (1H, s), 7.78 (2H, m), 7.42 (1H, d, J 8.6Hz), 7.35 (1H, t, 
J 7.8Hz), 7.08 (2H, m), 3.83 (3H, s), 3.47 (2H, t, J 6.6Hz), 3.40 (2H, t, J 
6.6Hz), 2.72 (2H, s), 1 .85 (4H, m) and 1 .24 (6H, s). 

N-(3-Carboxyphenyl)-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydro- 
5 quinazoline-2-amine hydrochloride was prepared from 2-chloro-6,6- 
dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline and 3-aminobenzoic 
acid to give the title compound as a yellow solid, m.p. >300°. 8H (d 6 
DMSO) 10.01 91H, s), 8.60 (1H, t, J 1.8Hz), 8.42 (1H, s), 7.91 (1H, m), 
7.82 (1H, d, J 2.8Hz), 7.56 (1H, m), 7.42 (2H, m), 7.08 (1H, dd, J 8.6, 
10 2.9Hz), 3.82 (3H, s), 2.71 (2H, s) and 1.22 (6H, s). 

EXAMPLE 23 

/V-r3.4-Dimetho xv-5-(2-pyrrolidin-1-ynethoxvlDhenvl-6.6.9- 
trimethvlben zorh1-5.6-dihvdroquinazoline-2-amine dihvdrochloride 

1 5 From N-[3,4-dimethoxy-5-(2-hydroxyethoxy)phenyl]-6,6,9-trimethylbenzo 
[h]-5,6-dihydroquinazoline-2-amine (350mg, 0.73mmol), 4-toluene- 
sulphonyl chloride (420mg, 2.21 mmol) and pyrrolidine in a manner 
analogous to Example 16, to give the title compound (98mg) as a yellow 
solid m.p. 188°. 5H (cP DMSO) 9.65 (1H, s), 8.36 (1H, s), 8.11 (1H s), 

20 7.52 (1H, s), 7.39 (1H, d, J 8.0Hz), 7.34 (1H, d, J 8.0Hz), 7.14 (1H, s), 
4.37 (2H, m), 3.86 (3H, s), 3.61 (4H, m), 3.15 (2H, m), 2.71 (2H, m), 2.34 
(3H, m), 2.02-1.89 (4H, m) and 1.23 (6H, s). 

N-[3,4-Dimethoxy-5-(2-hydroxyethoxy)phenyl]-6,6,9-trimethylbenzo[h]-5,6- 
dihydroquinazoline-2-amine was prepared from N-(3,4-dimethoxy-5- 

25 hydroxyphenyl)-6,6,9-trimethylbenzo[h]-5,6-dihydroquinazoline-2-amine 
(390mg, 0.99mmol), ethylene carbonate (132mg, 1.5mmol) and potassium 
carbonate (138mg, LOmmol) to give a yellow solid (273mg) m.p. 112°. 8H 
(CDCI 3 ) 8.21 (2H, s), 7.41 (1H, s), 7.35-7.29 (2H, m), 7.21 (1H, d, J 
2.4Hz), 7.09 (1 H, d, J 2.4Hz), 4.22 (2H, t, J 4.3Hz), 3.95 (3H, s), 3.94 (2H, 

30 t, J 4.3Hz), 3.86 (3H, s), 2.71 (2H, s), 2.39 (3H, s) and 1 .30 (6H, s). 

The phenol starting material was prepared from 3,4-dihydro-4,4,7- 
trimethyl-2-dimethylaminomethylene-1 -(2H)naphthalenone (0.42g, 
1.82mmol) and 3,4-dimethoxy-5-hydroxyphenylguanidinium nitrate (0.5g, 
1.82mmol) heated at reflux in 2-ethoxyethanol (10ml) in the presence of 

35 potassium carbonate (280mg, 2.0mmol). The solvent was removed under 
reduced pressure and the residue partitioned between ethyl acetate and 
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water. The organic phase was dried (MgS0 4 ), concentrated under 
reduced pressure and purified by column chromatography [silica gel; 40% 
ethyl acetate/hexane] to give the desired material as a yellow solid. 5H 
(CDCI3) 8.24 (1H, s), 8.22 (1H, m), 7.40 (1H, m), 7.34-7.26 (2H, m), 6.77 
5 (1 H, d, J 2.5Hz), 3.98 (3H, s), 3.89 (3H, s), 2.70 (2H, s), 2.39 (3H, s) and 
1.29 (6H,s). 

The naphthalenone was prepared from 4,4,7-trimethyl-1-tetralone (4.99g, 
26.5mmol) and dimethylformamide diethylacetal (13.6ml, 79.5mmol) in a 
similar manner to the analogous starting material of Example 1 as a yellow 

10 solid (2.65g), m.p. 121°. 5H (CDCI3) 7.86 (1h, m), 7.76 (1H, s), 7.27-7.18 
(2H, m), 3.12 (6H, s), 2.77 (2H, s), 2.35 (3H, s) and 1.30 (6H, s). 
The tetralone used above was prepared by heating 4-methyl-4- 
tolylpentanoic acid (10g, 48.5mmol) in polyphosphoric acid at 90°, for 15 
min. The reaction was poured onto 250g of ice-water and the resulting 

15 brown gum was stirred until a buff precipitate was obtained. The 
suspension was extracted with ethyl acetate (2 x 150ml), the combined 
organic washings dried (MgS0 4 ) and concentrated under reduced 
pressure to a residue which was subjected to column chromatography 
[silica gel; 30% ethyl acetate-hexane] to give the desired material as a 

20 clear oil (5.02g). 5H (CDCI3) 7.82 (1H, m), 7.32 (2H, m), 2.70 (2H, m), 
2.34 (3H, s), 2.02 (2H, m) and 1.36 (6H, s). 

EXAMPLE 24 

9-Bromo-A/-r4-r 2-DiDeridin-1-vlethynphenvn-6.6-dimethylbenzorh1-5.6- 
25 dihydroquinazoline-2-amine 

From 9-bromo-6,6-dimethyl-N-(4-hydroxyethylphenyl)benzo[h]-5,6- 
dihydroquinazoline-2-amine (7.0g, 16.5mmol), 4-toluenesulphonyl chloride 
(4.72g, 24.8mmol) and piperidine (5.13ml, 51.9mmol) to give the title 
compound (1.80g) as a yellow solid (1.8g, 77%) m.p. 152-154° in a 

30 manner similar to Example 16. 8H (CDCI3) 8.45 (1H, d, J 2.2Hz), 8.24 
(1 H, s), 7.60 (2H, d, J 8.5Hz), 7.55 (1 H, dd, J 8.3, 2.3Hz), 7.28 (1 H, d, J 
8.3Hz), 7.21 (2H, d, J 8.5Hz), 7.1 1 (1H, br s), 2.89 (2H, m), 2.71 (2H,s ), 
2.70-2.51 (6H, m), 1.70 (4H, m), 1.50 (2H, m) and 1.29 (6H, s). 
9-Bromo-6,6-dimethyl-N-(4-hydroxyethylphenyl)benzo[h]-5,6-dihydro- 

35 quinazoline-2-amine was prepared from 7-bromo-3,4-dihydro-4,4- 
dimethyl-2-dimethylaminomethylene-1 (2H)naphthalenone (9.24g, 30mmol) 
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4-hydroxyethylphenylguanidinium nitrate (8.71 g, 36.0mmol) and sodium 
hydroxide (1.58g, 39.6mmol) to give the desired compound as a yellow 
solid m.p. 151°. 5H (CDCI 3 ) 8.45 (1H, d, J 2.3Hz), 8.24 (1H, s), 7.63 (2H, 
dt, J 8.5, 2.0Hz), 7.56 (1H, dd, J 8.3, 2.2Hz), 7.29 (1H, d, J 8.3Hz), 7.26 
5 (1 H, br s), 7.26 (1 H, br s), 7.24 (2H, m, J 8.5Hz), 3.87 (2H, t, J 6.5Hz), 
2.87 (2H, t, J 6.5Hz), 2.71 (2H, s) and 1 .29 (6H, s). 

EXAMPLE 25 

6,6-Dimethvl-9-f2-furvn-A/-r4 -r2-DiDerdin-1-vlethvl^phenvnbenzorh]- 
10 5.6-dihydroquinazoline-2-amine 

To a solution of the compound of Example 24 (491 mg, LOmmol) in 
dimethoxyethane (15ml) at ambient temperature was added 
tetrakis(triphenylphosphine) palladium (O) (130mg, O.lmmol). After 5 min. 
2.0M Na 2 C0 3 (1.1ml) was added, followed by 2-furylboronic acid (116mg, 

15 1.1mmol) and the mixture was then heated at reflux for 12h. On cooling 
the reaction was partitioned between ethyl acetate (80ml) and water 
(20ml). The organic phase was dried (MgS0 4 ) and concentrated under 
reduced pressue to give a residue which was subjected to column 
chromatography (silica gel, 10% methanol-dichloromethane) giving the 

20 title compound (390mg) as a yellow solid m.p. 139-141°. 5H (CDCI3) 8.65 
(1H, d, J 2.0Hz), 8.25 (1H, s), 7.76 (1H, dd, J 8.2, 2.0Hz), 7.67 (2H, d, J 
8.5Hz), 7.52 (1H, dd, J 1.1, <1.0Hz), 7.44 (1H, d, J 8.2Hz), 7.22 (2H, d, J 
8.,5Hz), 7.1 1 (1 H, br s), 6.74 (1 H, dd, J 3.3, <1 .0Hz), 6.52 (1 H, dd, J 3.3, 
1 .8Hz), 2.90 (2H, m), 2.73 (2H, s), 2.73-2.51 (6H, m), 1 .72 (4H, br m), 1 .50 

25 (2H, br m) and 1 .32 (6H, s). 

EXAMPLE 26 

9-(A/,A/-Dimethvlcarboxamido>-6.6-dimethvl-N-r4-f2-pvrrolidinoethyl- 
phenvl^b enzorh1-5.6-dihvdroquinazoline-2-aminft 

30 From 9-(N,N-dimethylcarboxamido)-6,6-dimethyl-N-[4-(2-hydroxyethyl- 
phenyl)]benzo[h]-5,6-dihydroquinazoline-2-amine (810mg, 1.95mmol), 4- 
toluenesulphonyl chloride (559mg, 2.93mmol) and pyrrolidine (0.33ml, 
3.9mmol) in a manner similar to the preparation of the compound of 
Example 16 to give the title compound (117mg) as a yellow solid m.p. 

35 129°. 5H (CDCI3) 8.38 (1H, d, J 1.8Hz), 8.24 (1H, s), 7.62 (2H, d, J 
8.5Hz), 7.54 (1H, dd, J 8.0,1.9Hz), 7.45 (1H, d, J 8.0Hz), 7.19 (2H, d, J 
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8.5Hz), 7.16 (1H, br s), 3.11 (6H, br d), 3.01-2.97 (8H, m), 2.72 (2H, s), 
1.93 (4H, m) and 1.31 (6H, s). 

The alcohol used as starting material in the above process was prepared 
in a similar manner to the compound of Example 22 from 9-carboxy-6,6- 
5 dimethyl-N-[4-(2-hydroxyethylphenyl)]benzo[h]-5,6-dihydroquinazoline-2- 
amine (1.0g, 2.57 mmol), EDC (543mg, 2.83mmol), dimethylamine 
hydrochloride (1.05g, 12.85mmol), N-methylmorpholine (2.3ml, 20.6mmol) 
and HOBt (385mg, 2.83mmol) to give the desired material (890mg) as a 
yellow solid m.p. °. 8H (d6 DMSO) 9.46 (1 H, s), 8.37 (1 H, s), 8.30 (1 H, t, 
10 J 1.1Hz), 7.71 (2H, d, J 8.5Hz), 7.56 (2H, d, J 1.1Hz), 7.12 (2H, d, J 
8.5Hz), 4.59 (1H, t, J 5.2Hz), 3.57 (2H, m), 3.01 (6H, br s), 2.75 (2H, s), 
2.68 (2H, t, J 7.2Hz) and 1 .28 (6H, s). 

The carboxylic acid used in the above process was prepared by treatment 
of 6,6-dimethyl-N-[4-(2-hydroxyethylphenyl)]-9-methoxycarbonyl benzo[h]- 

15 5,6-dihydroquinazoline-2-amine (1.05g) with lithium hydroxide 
monohydrate (240mg, 5.74mmol) in THF (24ml) and water (6ml) at reflux 
temperature for 12h. On cooling the reaction was diluted with 2M 
hydrochloric acid (10ml) and the resulting precipitate collected and dried to 
give the desired material (833mg) as a yellow powder. 8H (d 6 DMSO) 

20 9.52 (1H, s), 8.91 (1H, d, J 1.9Hz), 8.38 (1H, s), 8.05 (1H, dd, J 8.1, 
1.9Hz), 7.73 (2H, d, J 8.5Hz),7.63 (1H, d, J 8.1Hz), 7.12 (2H, d, J 8.5Hz), 
3.58 (2H, t, J 7.2Hz), 2.76 (2H, s), 2.68 (2H, t, J 7.2Hz) and 1 .29 (6H, s). 
The ester described above was prepared by treatment of 9-bromo-6,6- 
dimethyl-N-(4-hydroxyethylphenyl)benzo[h]-5,6-dihydroquinazoline-2- 

25 amine (Example 24) (1.54g, 3.63mmol) dissolved in methanol (5ml) and 
DMF (10ml) saturated with carbon monoxide, with palladium (II) acetate 
(41mg, 0.18mmol), 1,3-bis(diphenylphosphino)propane (75mg, 0.18mmol) 
and triethylamine (1.01ml, 7.26mmol) at 70° under an atmosphere of 
carbon monoxide. On cooling the excess carbon monoxide was 

30 dissipated and the solvent removed under reduced pressure. The 
resulting residue was purified by column chromatography [silica gel 50%; 
ethyl acetate-hexane] to give the product (1.06g) as a yellow solid, 
m.p.164-165°. 8H (CDCI 3 ) 8.99 (1H, d, J 1.9Hz), 8.23 (1H, s), 8.13 (1H, 
dd, J 8.1 , 1 .9Hz), 7.68 (2H, m), 7.57 (1 H, br s), 7.51 (1 H, d, J 8.1 Hz), 7.25 

35 (2H, m), 3.97 (3H, s), 3.87 (2H, t, J 6.5Hz), 2.87 (2H, t, J 6.5Hz), 2.76 (2H, 
s) and 1.33 (6H, s). 
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EXAMPLE 27 

6,6-Dimethvl-9-methoxy-A/ -r3-fDvrrolidin-1-vlmethvnDhenYnbenzorh1- 
5.6-dihydroguinazoline-2-amine djhydrochjoride 

5 6,6-Dimethyl-N-[3-(hydroxymethyl)phenyl]-9-methoxybenzo[h]-5,6- 

dihydroquinazoline-2-amine (800mg, 2.01 mmol) was suspended in 
chloroform (50m!) containing thionyl chloride (0.44ml, 6mmol) and heated 
at reflux for 0.5h. The mixture was then washed with 2M NaOH, the 
organic phase dried (MgSCU) and concentrated under reduced pressure. 

10 The resulting residue was dissolved in acetonitrile (25ml) to which 
pyrrolidine (0.84ml, 10mmol) was added and the resulting solution heated 
at reflux for 0.75h. On cooling the solvent was removed under reduced 
pressure and the residue purified by column chromatography (silica gel: 
10% methanol-dichloromethane) to give the product, which was then 

15 dissolved in dichloromethane and treated with 1.0M hydrogen chloride in 
diethyl ether (2.5ml) to give the title compound (515mg) as a yellow solid 
m.p. 135-136°. 5H(d6DMSO) 1 1 .12 (1 H, br s), 9.81 (1 H, s), 8.40 (1H, s), 
7.94 (1H, s), 7.86-7.79 (2H, m), 7.43-7.29 (3H, s), 7.10 (1H, dd, J 8.6, 
2.9Hz), 6.35 (1H, br s), 4.30 (1H, d, J 5.7Hz), 3.84 (3H, s), 3.41-3.30 (2H, 

20 m), 3.10-3.05 (2H, m), 2.72 (2H, s), 2.03-1.90 (4H, m) and 1.23 (6H, s). 

The starting material in the above process was prepared from 2-chloro- 
6,6-dimethylbenzo[h]-5,6-dihydroquinazoline (750mg, 2.73mmol) and 3- 
aminobenzyl alcohol (337mg, 2.73mmol) to give the desired product 
(81 5mg) as a yellow solid m.p. 1 75-1 77°. 8H (d 6 DMSO) 1 0.04 (1 H, br s), 

25 8.42 (1H, s), 7.84 (1H, s), 7.80 (1H, d, J 5.2Hz), 7.62-7.59 (1H, m), 7.43 
(1H, d, J 8.6Hz), 7.29 (1H, t, J 8.7Hz), 7.12 (1H, dd, J 8.6, 2.5Hz), 6.98 
(1 H, d, J 7.5Hz), 4.51 (2H, s), 3.85 (3H, s), 2.75 (2H, s) and 1 .24 (6H, s). 

EXAMPLE 28 

30 6,6-D imethvl-9-nitro-A/-r4-rpvrrolidinvl-3fS)-oxy\Dhenvnbenzorh1-5.6- 
dihvdroauinazoline-2-amine 

From 2-chloro-6,6-dimethyl-9-nitrobenzo[h]-5,6-dihydroquinazoline (1 .0g, 
3.45mmol) and 3(S)-(4-aminophenoxy)pyrrolidine (741 mg, 3.45mmol) in 
ethyleneglycol (2ml) in a similar manner to the preparation of the 
35 compound of Example 9 to give the title compound (750mg) as an orange 
solid m.p. 142-143°. 5H (de DMSO) 9.49 (1H, s), 9.01 (1H, d, J 5.2Hz), 
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8.40 (1H, S), 8.31 (1H, dd, J 8.6, 2.6Hz), 7.78 (1H, d, J 8.6Hz), 7.67 (2H, 
d, J 9.0Hz), 6.86 (2H, d, J 9.0Hz), 4.82-4.78 (1H, m), 3.27 (3H, br s), 3.04 
(1H, dd, J 12.1Hz, 5.3Hz), 2.96-2.73 (3H, m), 2.78 (2H, s), 2.03-1.94 (1H, 
m), 1.79-1.76 (1H, m) and 1.30 (6H, s). 
5 The chloropyrimidine used as starting material was prepared in a similar 
manner to the analogous starting material of Example 1, from 6,6- 

dimethyl-9-nitrobenzo[h]-5,6-dihydro-1(H)-quinazoline-2-one trifluoro- 
acetate and phosphorous oxychloride as a yellow solid. 5H (d 6 DMSO) 
8.86 (1H, s), 8.75 (1H, s), 8.37 (1H, d, J 8.5Hz), 7.83 (1H, d, J 8.5Hz), 

10 2.95 (2H, s) and 1.31 (6H, s). 

The quinazoline-2-one was prepared by treating 6,6-dimethyl-9- 
nitrobenzo[h]-5,6-dihydroquinazoline-2-amine (5.0g, 18.1mmol) in 
trifluoroacetic acid (100ml) and water (20ml) with sodium nitrite solution 
(3.73g in 80ml of water) in a dropwise manner at room temperature. After 

15 1h a yellow precipitate was formed. This was collected and dried to give 
the quinazoline-2-one trifluoroacetate (4.01 g) as a yellow solid m.p. °. 8H 
(d6 DMSO) 8.89 (1 H, d, J 2.6HZ), 8.34 (1 H, dd, J 8.7, 2.6Hz), 7.97 (1 H, s), 
7.79 (1 H, d, J 8.7Hz), 2.67 (2H, s) and 1 .29 (6H, s). 

6,6-Dimethyl-9-nitrobenzo[h]-5,6-dihydroquinazoline-2-amine was 
20 prepared from 3,4-dihydro-2-dimethylaminomethylene-7-nitro-1 (2H)- 
naphthalenone (11. Og, 40.1mmol) guanidine hydrochloride (3.92g, 
41mmol) and sodium hydroxide (1.64g, 41mmol) as a yellow solid 
(1 2.01 g) m.p. 270°. 8H (d 6 DMSO) 8.93 (1 H, d, J 2.6Hz), 8.27 (1 H, dd, J 
8.6, 2.6Hz), 8.21 (1 H, s), 7.73 (1 H, d, J 8.6Hz), 6.66 (2H, br s), 2.69 (2H, 
25 s) and 1.27 (6H, s). 

The naphthalenone used in the above process was prepared from 4,4- 
dimethyl-7-nitro-1-tetralone (Kleinm E, et al, International Patent 
Specification No. WO 97/09297) (1.06g, 4.57mmol) and N,N- 
dimethylformamide diethylacetal (3.5ml) using a method analogous to that 
30 used for the naphthalenone starting material of Example 1 , giving a yellow 
solid m.p. 123-125°. 

EXAMPLE 29 

9-Acetamido-6.6- dimethvl-A/-(4-r3(S)-pyrrolidinvloxy1phenvl>benzo[h]- 
35 5.6-dihvd roquinazoline-2-amine bistrifluoroacetate 
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9-Acetamido-N-{4-[3(S)(1-f-butoxycarbonyl)pyrrolidinyloxy]phenyl}-6,6- 
dimethylbenzo[h]-5,6-dihydroquinazoline-2-amine (200mg, 0.37mmol) was 
dissolved in ethyl acetate (40ml) and 1M hydrogen chloride in diethyl ether 
(1.5ml) was added, the resulting solution then being stirred for 3h at room 
5 temperature. The solvent was removed under reduced pressure and the 
residue purified by HPLC [dynamax C18 column, isocratic run, 75% of 
0.2% trifluoroacetic acid in water/acetonitrile], to give the title compound 
as a yellow solid m.p. >300°. 5H (d 6 DMSO) 10.06 (1H, s), 9.42 (1H, s), 
9.10 (2H, brs), 8.69 (1H, s), 8.34 (1H, s), 7.86 (2H, d, J 9.0Hz), 7.58-7.53 
10 (1 H, m), 7.42-7.39 (1 H, m), 6.98 (2H, d, J 9.0Hz), 5.08-5.06 (1 H, m), 3.45- 
3.30 (4H, brm), 2.70 (2H, s), 2.22-2.17 (2H, m), 2.11 (3H, s) and 1.24 (6H, 
s). 

The starting material for the above process was prepared by treating 9- 
amino-N-{4-[3(S)-(1-f-butoxycarbonyl)pyrrolidinyloxy]phenyl}-6,6- 

15 dimethylbenzo[h]-5,6-dihydroquinazoline-2-amine (450mg, 0.89mmol) in 
toluene (30ml) with acetic anhydride (0.4ml, 4.2mmol), pyridine (0.5ml) 
and dimethylaminopyridine (10mg) at reflux temperature for 1.5h. On 
cooling the solvent was removed under reduced pressure, and the residue 
purified by column chromatography [silica gel; 75% ethyl acetate-hexane] 

20 to give the desired product as a yellow foam. 8H (CDCI3) 8.35-8.25 (1 H, 
m), 8.19 (1H, s), 7.80-7.55 (4H, m), 7.37 (1H, d, J 8.6Hz), 7.17 (1H, brs), 
6.88 (2H, d, J 9.0Hz), 4.88-4.84 (1H, m), 3.65-3.50 (4H, m), 2.67 (2H, s), 
2.21 (3H, s), 2.10-2.05 (2H, s), 1.48 (9H, s) and 1.27 (6H, s). 
The quinazoline used above was prepared from N-{4-[3(S)-(1-tert- 

25 butoxycarbonyl)pyrrolidinyloxy]phenyl}-6,6-dimethyl-9-nitrobenzo[h]-5,6- 
dihydroquinazoline-2-amine (850mg), 10% palladium on carbon (200mg) 
and ammonium formate (2.0g) as a yellow solid (450mg). 5H (CDCI3) 
8.27-8.15 (2H, m), 7.70-7.51 (4H,m), 7.35 (1H, d, J 8.6Hz), 7.17 (1H, brs), 
6.88 (2H, d, J 9.0Hz), 4.87-4.83 (1H, m), 3.70-3.55 (4H, m), 2.65 (2H, s), 

30 2.1 0-2.05 (2H, m), 1 .48 (9H, s) and 1 .30 (6H, s). 

The above starting material was prepared by suspending the compound of 
Example 28 (0.7g, 1 .62mmol) in dichloromethane (50ml) and treating with 
di-tert-butyl dicarbonate (354mg, 1.62mmol) and triethylamine (226uJ, 
1.6mmol) at ambient temperature for 2h. The reaction was washed with 

35 saturated NaHC0 3 , then the organic phase was dried (MgS0 4 ) and 
concentrated under reduced pressure to give the desired product (862mg) 
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as a yellow solid. 5H (CDCI 3 ) 9.14 (1H, d, J 2.6Hz), 8.28 (1H, s), 8.26 
(1 H, dd, J 8.6, 2.6 Hz), 7.60-7.56 (3H, m), 7.11 (1 H, br s), 6.91 (2H, d, J 
9.0Hz), 4.89-4.87 (1H, m), 3.64-3.58 (4H, m), 2.77 (2H, s), 2.18-2.09 (2H, 
m), 1 .47 (9H, s) and 1 .35 (6H, s). 

5 

EXAMPLE 30 

9-Methoxy-A/-f4 -f4-methylpiperazin-1-vnphenyl1benzorh1-5.6- 
dihydroquinazoline-2-amine hydrochloride 

A mixture of [4-(4-methylpiperazin-1-yl)phenyl]guanidine nitrate (3.74g, 
10 10.56mmol), 3.4-dihydro-2-(dimethylaminomethylene)-6-methoxy-1 (2H> 
naphthalenone (2.46g, 10.65mmol) and potassium carbonate (4.56g, 
33.04mmol) was heated at reflux in 2-ethoxyethanol (30ml) for 12h under 
an atmosphere of nitgoren. On cooling the solvent was removed under 
reduced pressure and the residue partitioned between ethyl acetate and 
15 water. The organic phase was dried (MgSCU) and evaporated to a 
residue, which was subjected to column chromatography (silica, 10% 
methanol-dichloromethane). The material so obtained was dissolved in 
ethyl acetate which was then saturated with hydrochloric acid gas to give 
the title compound (145mg) as a yellow solid m.p. >240°. 8H (CDCI3) 
20 8.23 (1H, s), 7.84 (1H, d, J 2.8Hz), 7.58 (2H, d, J 8.9Hz), 7.15 (1H, d, J 
8.3Hz), 6.99-6.93 (4H, m), 3.89 (3H, s), 3.19 (4H, m), 2.88-2.77 (4H, m), 
2.63 (4H, m) and 2.38 (3H, s), MS (ES+) 402 (MH+). 

The following compound was prepared in a similar manner: 
25 EXAMPLE 31 

6.6-Dimethvl-9- methoxv-AA-r4-f4-methyipiperazSn-1-vnphenyl1- 
benzofhl-5.6-dihydroqulnazoline-2-amine 

From 3,4-dihydro-4,4-dimethyl-2-(dimethylaminomethylene)-7-methoxy- 
1(2H)-naphthalenone (1.0g, 3.86g), [4-(4-methylpiperazin-1-yl)phenyl- 

30 guanidine nitrate (1.73g, 3.86mmol) and potassium carbonate (1.20g, 
12mmol) to give the title compound (41 mg) as a yellow soid m.p. 125- 
1270. 8H (CDCI3) 8.19 (1H, s), 7.89 (1H, d, J 2.9Hz), 7.57 (2H, d, J 
8.9Hz), 7.32 (1H, d, J 8.6Hz), 7.02-6.94 (4H, m), 3.89 (3H, s), 3.19-3.16 
(4H, m), 2.68 (2H, s), 2.61-2.58 (4H, m), 2.36 (3H, s) and 1.28 (6H, s). 

35 MS(ES+) 430 (MH+). 
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EXAMPLE 32 

6.6-Dimethyl-9 -methoxv-yy-r3-r4-methvlpiperazin-1- 
vl)phenvnbenz orh1-5.6-dihvdroquinazoline-2-amine hydrochloride 

A mixture of 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydro- 
5 quinazoiine (0.6g, 2.2mmol) and 3-(4-methylpiperazin-1-yl)aniline 9450mg, 
2.2mmol) in ethylene glycol (5ml) was treated with 1M hydrochloric acid in 
diethyl ether (2.2ml) and heated at 200° for 12h. The reaction was 
partitioned between saturated sodium carbonate and ethyl acetate., the 
organic phase washed with brine, dried (MgS0 4 ) and evaporated under 

10 reduced pressure. The residue was subjected to column chromatography 
(silica gel, 10% methanol-dichloromethane) and the material obtained was 
taken up in ethyl acetate saturated with hydrochloric acid gas to give the 
title compound (110mg) as an orange solid m.p. 110°. 5H (d 6 DMSO) 9.64 
(1H, brs), 8.38 (1H, s), 7.78 (1H, brs), 7.61 (1H, s), 7.31 (1H, d, J 8.8Hz), 

15 7.19 (1H, m), 7.11 (1H, dd, J 8.6, 2.8Hz), 6.64 (1H, d, J 7.1Hz), 3.83 (3H, 
s), 3.78-3.75 (2H, m), 3.47 (2H, brs), 3.17-3.14 (4H, m), 2.81 (3H, s), 2.71 
(1H, s) and 1.23 (6H, s). MS (ES+) 430 (MH+). 

The following compounds of Examples 33-36 were prepared in a similar 
20 manner as the free base: 
EXAMPLE 33 

6.6-Dimethyl-9-methoxy-A/-r4-f3-methvlpiperazin-1- 
vnphenyl1benz orh1-5.6-dihvdroquinazoline-2-amine 

From 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline 
25 (1.0g, 3.6mmol) and 4-(3-methylpiperazin-1-yl)aniline (0.78g, 3.6mmol) to 
give the title compound (0.59g) as a buff solid m.p. 106°. 5H (CDCI 3 ) 
8.20 (1H, s), 7.90 (1H, d, J 2.9Hz), 7.58 (2H, d, J 9.0Hz), 7.32 (1H, d, J 
5.8Hz), 7.02-6.93 (4H, m), 3.89 (3H, s), 3.47-3.43 (2H, m), 3.10-3.01 (3H, 
m), 2.72-2.65 (1H, m), 2.68 (2H, s), 2.37-2.29 (1H, m), 1.28 (6H, s) and 
30 1.13 (3H,d, J6.3Hz). 
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EXAMPLE 34 

6.6-Dimethvl-9-methoxy-/V-r4-(4-methy 1-1 .4-perhvdrodiazepin-1 - 
vnphenvl1benzofh1-5.6-dihvdroquinazoline-2-amine 

From 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline 
5 (0.41 g, 1.5mmol) and 4-(4-methyl-1 ,4-perhydrodiazepin-1 -yl)aniline 
(0.31 g, 1.5mmol) to give the title compound (341 mg) as a gold solid m.p. 
104°. 5H (CDCI 3 ) 8.18 (1H, s), 7.89 (1H, d, J 2.9Hz), 7.48 (2H, d, J 
9.0Hz), 7.32 (1 H, d, J 8.6Hz), 6.99 (1 H, d, J 6.5Hz), 6.83 (1 H, br s), 6.71 
(2H, d, J 9.0Hz), 3.90 (3H, s), 3.58-3.56 (2H, m), 3.51-3.47 (2H, m), 2.72 
10 (2H, m), 2.68 (2H, s), 2.56 (2H, m), 2.39 (3H, s), 2.02 (2H, m) and 1.28 
(6H, s). MS (ES+) 444 (MH+). 

EXAMPLE 35 

6.6-Dimethyl-9- methoxy-A/-r2-(4-methvlpiperazin-1-vl^pyridin-5-yn- 
15 benzorh1-5.6-dihydroquinazoline-2-amine 

From 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline 
(0.71 g, 2.60mmol) and 5-amino-2-(4-methylpiperazin-1-yl)pyridine (0.5g, 
2.60mmol) to give the title compound (200mg) as a yellow solid m.p.43°. 
5H (CDCI3) 8.34 (1H, d, J 2.7Hz), 8.19 (1H, s), 8.02 (1H, dd, J 9.0., 
20 2.7Hz), 7.85 (1H, d, J 2.9Hz), 7.32 (1H, d, J 8.6Hz), 7.00 (1H, dd, J 8.6, 
2.9Hz), 6.94 (1H, s), 6.70 (1H, d, J 9.0Hz), 3.88 (3H, s), 3.55 (4H, m), 2.68 
(2H, s), 2.59 (4H, m), 2.38 (3H, s) and 1.27 (6H, s). MS (ES+) 431 (MH+). 

EXAMPLE 36 

25 6.6-Dimethvl-9-methoxv-A/-r2-f4-methylpiperazin-1-yl)-3- 
methvlDvridin-5-yl1benzofh1-5.6-dihvdroauinazoline 

From 2-chloro-6,6-dimethyl-9-methoxybenzo[h]-5,6-dihydroquinazoline 
(600mg, 2.18mmol) and 5-amino-2-(4-methylpiperazin-1 -yl)-3-methyl- 
pyridine (3450mg, 2.18mmol) to give the title compound (261 mg) as a pale 
30 yellow solid m.p., 187-188°. 5H (CDCI3) 8.29 (1 H, d, J 2.5Hz), 8.22 (1 H, 
s), 8.07 (1 H, s), 7.87 (1 H, d, J 2.8Hz), 7.33 (1 H, d, J 8.6Hz), 7.01 (2H, m), 
3.90 (3H, s), 3.19 (4H, m), 2.67 (6H, m), 2.14 (3H, s), 2.33 (3H, s) and 
1.28 (6H,s). MS (ES+) 207 (MH+). 
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BIOLOGICAL ACTIVITY 

The following assays were used to demonstrate the activity and selectivity 
of compounds according to the invention. Enzymes for the assays were 
either obtained commercially or purified from known natural or 
5 recombinant sources using conventional methods. 

p56 i£i s kinase assay 

The tyrosine kinase activity of p56 lck was determined using a RR-src 
peptide (RRLIEDNEYTARG) and [Y- 33 P]ATP as substrates. Quantitation 
10 of the 33 P-phosphorylated peptide formed by the action of p56 lck was 
achieved using an adaption of the method of Geissler et al (J. Biol. Chem. 
(1990) 265, 22255-22261). 

All assays were performed in 20mM HEPES pH 7.5 containing 10mM 
15 MgCI 2 , 10mM MnCI 2 , 0.05% Brij, 1u.M ATP (0.5u.Ci[Y- 33 P]ATP) and 
0.8mg/ml RR-src. Inhibitors in dimethylsulphoxide (DMSO) were added 
such that the final concentration of DMSO did not exceed 1%, and enzyme 
such that the consumption of ATP was less than 10%. After incubation at 
30°C for 15min, the reaction was terminated by the addition of one-third 
20 volume of stop reagent (0.25mM EDTA and 33mM ATP in dH 2 0). A 15uJ 
aliquot was removed, spotted onto a P-30 filtermat (Wallac, Milton Keynes, 
UK), and washed sequentially with 1% acetic acid and dH 2 0 to remove 
ATP. The bound 33 P-RR-src was quantitated by scintillation counting of 
the filtermat in a Betaplate scintillation counter (Wallac, Milton Keynes, 
25 UK) after addition of Meltilex scintillant (Wallac, Milton Keynes, UK). 

The dpm obtained, being directly proportional to the amount of 33 P-RR-src 
produced by p56 lck , were used to determine the IC50 for each compound. 
The IC50 was defined as the concentration of compound required to 
30 reduce the production of 33 P-RR-src by 50%. 

In this assay, compounds according to the invention have IC 50 values of 
around 100nM or less. 
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p59lY Q kinase assay 

Compounds of the invention were assayed for p59 f y n inhibitory activity in a 
similar manner to the p56 lck assay using human p59 f y n . 

5 The selectivity of compounds according to the invention can be 
determined in an assay utilising a serine/threonine kinase: 

Protein kinase C assay 

Inhibitor activity against protein kinase C (PKC) was determined using PKC 
10 obtained from Sigma Chemical Company (Poole, UK) and a commercially 
available assay system (Amersham International pic, Amersham, UK). 
Briefly, PKC catalyses the transfer of the y-phosphate ( 3 2p) of ATP to the 
threonine group on a peptide specific for PKC. Phosphonylated peptide is 
bound to phosphocelluiose paper, subsequently quantified by scintillation 
15 counting, and IC 50 values determined as described above. In this assay 
compounds according to the invention have IC50 values of 1u.M and above. 
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CLAIMS 

1 . A compound of formula (1 ): 



R Ar 
\ 

NH 




wherein 

R 1 is a group -L 1 R 2 where L 1 is a covalent bond or a linker atom or 
group and R 2 is a group -(Alk) m L 2 R 3 where Alk is an optionally 

10 substituted aliphatic or heteroaliphatic chain, m is zero or the integer 

1, L 2 is a covalent bond or a linker atom or group and R 3 is an 
optionally substituted cycloaliphatic or heterocycloaliphatic group 
provided that when m is zero L 2 is a covalent bond; 
Ar is an aryl or heteroaryl group; 

15 X is a carbon or nitrogen atom; 

Y is a carbon or nitrogen atom; 
Z is a linker group; 

A together with X and Y forms an optionally substituted monocyclic or 
bicyclic aromatic or heteroaromatic group; 
20 and the salts, solvates, hydrates and N-oxides thereof. 

2. A compound according to Claim 1 wherein A together with X and Y 
forms an optionally substituted phenyl group. 

25 3. A compound according to Claim 1 or Claim 2 wherein Ar is an 
optionally substituted phenyl group. 

4. A compound according to any one of Claim 1 to Claim 3 wherein the 
linker group Z is an optionally substituted -(CH 2 )2- chain. 
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5. 

6. 

5 

10 7. 
8. 

15 

9. 

20 10. 
25 

11. 



A compound according to Claim 4 wherein Z is a -CH 2 C(CH 3 )2- 
chain. 

A compound according to any one of the preceding claims wherein 
R 1 is a group -U R2 in which L 1 is a covalent bond or an oxygen atom 
and R2 is a group -(Alk) m R 3 in which Alk is an optionally substituted 
aliphatic or heteroaliphatic chain, m is zero or the integer 1 and R 3 is 
an optionally substitued cycloaliphatic or heterocycloaliphatic group. 

A compound according to Claim 6 wherein Alk is a C-|. 6 alkylene 
chain. 

A compound according to Claim 6 or Claim 7 wherein R 3 is an 
optionally substituted C 3 -7cycloalkyl group containing one or two 
heteroatoms. 

A compound according to Claim 8 wherein R 3 is an optionally 
substituted pyrrolidinyl, morpholinyl or piperazinyl group. 

A compound which is: 

6,6-Dimethyl-9-methoxy-/V-[3-(2-pyrrolidinoethoxy)phenyl]benzo[h]- 
5,6-dihydroquinazoline-2-amine hydrochloride; 

6,6-Dimethyl-9-methoxy-A/-[4-(4-methylpiperazin-1-yl)phenyl]- 

benzo[h]-5,6-dihydroquinazoline-2-amine; 

and the salts, solvates and hydrates thereof. 

A pharmaceutical composition comprising a compound of formula (1) 



R 1 - Ar 



\ 

NH 



N 



N 




(1) 
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wherein 

R 1 is a group -L 1 R 2 where L 1 is a covalent bond or a linker atom or 
group and R 2 is a group -(Alk) m L 2 R 3 where Alk is an optionally 
substituted aliphatic or heteroaliphatic chain, m is zero or the integer 
5 1, L 2 is a covalent bond or a linker atom or group and R3 j s an 

optionally substituted cycloaliphatic or heterocycloaliphatic group 
provided that when m is zero L 2 is a covalent bond; 
Ar is an aryl or heteroaryl group; 
X is a carbon or nitrogen atom; 
10 Y is a carbon or nitrogen atom; 

Z is a linker group; 

A together with X and Y forms an optionally substituted monocyclic or 
bicyclic aromatic or heteroaromatic group; 

and the salts, solvates, hydrates and N-oxides thereof together with 
15 one or more pharmaceutical^ acceptable carriers, excipients or 

diluents. 
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